WD 2004/ 056779 PCT/ EP2003/ 051024 Tet r ahydr oqui nol i ne
derivatives The invention relates to a conpound havi ng
WO 3M40eoept or nodul atory activity, in parti CuP@Er/ER2003/051024
t et rahydroqui nol i ne derivative, to a pharnaceuti cal
conposition containing the sane, as well as the use
of said conpound in nedical therapy. Gonadotropins
serve inportant functions in a variety of bodily
functions including netabolism tenperature
regul ati on and the reproductive process. Gonadotropi ns
act on speci f iTetgsinablequineline dgyieatives i niti ate
ovarian and testicular differentiation and
st er oi dogenesi s. The hypophyseal gonadotropin FSH
(follicle stimulating hornone) for exanple plays a
cht aanidnlieiet o b BmpOpl Hadthe P 3hechBl ity aodyic,
et tetralpireqainoling desivatiop tq aphapmaceyticalicompgsition containing
AL DRk o st B @QUmpck 8O meBRAIAGIBLON and
Armstrong, Recent Prog. rm Res. 35:301- 342, 1979).
Currently, FSH is applied clinically, in conbination
with LH or hCG for ovarian stinulation i.e. ovarian
Hyquadogropimsuseatei ioportant funrtions tr @ vhwtyt of bakly | faweti¢ds\iRgludingd
[ a . | n
(Rl oot Bl RGBT
#netifRogwndehkosll tgpes\fot indiaRepvarianEptyl Jasticplan rdiffrentigtiq a3
Js%og_elﬁ;ﬁs.\ﬁ?ﬁé br%oﬁ%séapgon%tﬁpiﬂ ¥Ea g@ﬁ@ﬂ'sﬁlﬁﬁlm HBRdoRe) for

infertility. e gonadotropin FSH is rel eased fromthe
ritnanle playsgsi nivatal 2019 in fherdinuiagen pffpilile devslopment and maturation

?ﬁh&@d@%llqm:tdﬁﬁﬁﬁét E&glbﬁhg kR Wﬁatmctsﬁbﬁlritﬂ.ﬁ@ﬁﬁ ,Enaclb“cﬁnol.
I e acent.a duri regnancy._1In e femyl e,
TS ol icien ol ApnBint (gt B diftEn om0
faab,1970). &ZSlrrel?]yﬁFS}}S ist dpﬁlidﬁ&jliﬁibaﬂj}ﬁih I’Eﬁmlﬁiniitﬁg uitht LI @r hCG, for
secreti.on of oestrogens. In t.he.male, FESH..i
r°é’%’b*‘8r?‘§‘|“g‘|a‘é°“f o v ?{‘eﬁgi H?eésé‘ﬂ“l%“’“of‘“ t'h é‘“é’e‘%‘ i”%‘%‘% gyE) and
tindwaticaf evvihtianr tnsnfertileSaptubdtory weéns(Iitster, V5,Uptpd Fertility 33:85-
' if e [ | Bl cal

SRR ADERT Rospliics o7 Ul Pl SR falshd Sa S Lokl & e
faaifdr gpale hypogoprdismendela dndértility.n mal es. Gonadot r opi ns
destined for_ _therapeutic purposes, can be isol ated
1 1g EPrrdetEanio FIER s elsered égmatffdanéﬁner Bifuitpry yoder the plugogpplse
%n?lﬁ%opﬁﬂﬁl Iseasink- ha@ibh@cuﬂ@_toestlkdgmsp <hahd feonsl thé Q0018

: , . ternatively, they.ca e pre as
GG FA e Ny ST P e s HOTHAE CvalomoE vl

amdiid thb |neaje dormenei ragullaging Rebrdtisn L bésGogese dn ithe msls, BIIEdh

reproductian . I et al. l.. - Hu eprQd. .2: 37
TERBRINCh BB b b B Sl gl g 458} Sgeald b
20001t @6 TBnRE THuERROFSH B 5d<d 2UnicallP to treat infertility in females and

for some types of failure of spermatogenesis in males. Gonadotropins destined for

therapeutic purposes can be isolated from human urine sources and are of low purity
(Morse et al, Amer. J. Reproduct. Immunol. and Microbiology 17:143, 1988).
Alternatively, they can be prepared as recombinant gonadotropins. Recombinant
human FSH is available commercially and is being used in assisted reproduction
(Olijve et al. Mol. Hum. Reprod. 2:371, 1996; Devroey et al. Lancet 339:1170, 1992).



10

15

20

The actions of the FSH hornone are nediated by a
specific plasma nenbrane receptor that is a nenber of

wo b@4losa7ge fam |y of G protein coupl ed recept oOPGI/ERfvey@s1024

receptors consist of a single polypeptide with seven
transnmenbrane donmains and are able to 5 interact with
the Gs protein, leading e.g. to the activation of
adenyl ate cyclase. The FSH receptor is a highly
specific target in the ovarian follicle growth process
and is exclusively expressed in the ovary. Bl ocking
this receptor or |nh|b|t|ng the signaling which is
normal Iy i nduced after “ESH nedi at ed recept or
activation will disturb follicle developnent and thus
ovul ation and fertility. Low nol ecul ar wei ght FSH
ant.agopi s o could therefore the basis for new
oo Y SE b Sty BEmots e me e S RS RSP GREGRF | 6
thatt i® aahieﬁibai cﬁ‘hm‘jlafgelfa\ﬂnm o (Iiﬁ%einoqaﬁiﬂéﬂ r_eédjb%;d)?fﬁés&iéc@ﬁiars with
gient, estro production left to avoid
con?%fvoef s e'f ? K %qegudg &‘ enb%%'?n%@e ‘%‘?a’flﬁ BGEREPeHANg,
integaotmpith thel§s protain, btdlmd@toehdfes&vmec@pﬂmylamymse.t y may
serve to mmc the gonadotropic effect of the natura
The FS¥bseppton & afrighlyspeei bntargetriy distovarirndelide iowth nrévess and
is efRdIRRBly 3% pr&¥ed0h tﬂe%%r? 0816 e Rkis MBI br ﬁﬁiﬁﬂﬂ fhe s@ﬂﬁh gs

that selectively have npdul atory activi
WhiFILE SgEY mﬁn@deéwﬁéﬁntagdwteéfmqewer YA waiﬁdaatarh tlhainor

devﬁ@prh&ﬁﬁhd&gul_sédiﬁléﬁdnédn)l fa@aﬁlmm&ecu(ap %igma;bs)ﬁbaﬁdg&fggpl Zt S

r e NOoOW Deen un

°°“@ht3?fef°?‘ﬁef e ES faegs@nwe%‘?s §W3$S@a drRghiF, gould
givecimerodimdhishaf foflioke @edeiopea (nopivalation] &ith BtﬂBduﬂimeﬂKb@tﬁghﬁ bl e

nDdu at or |

pr°‘§%{3‘51‘/ 5&%7@8{9&‘? %E%’gs FFo¥1 524 b3 s Rg’“ ‘ﬁf’ %‘i\l\qg‘é |

conjyouRids that stinfulatel FSHuleeaptorr petivity may serve to mimic the gonadotropic

effect of the natural ligand.

The present invention describes the preparation of low molecular weight hormone
analogs that selectively have modulatory activity on the FSH receptor. The compounds
of the invention can either be used as (partial) agonists or (partial) antagonists of the
FSH-receptor.

Thus, it has now been found, that the following class of tetrahydroquinoline
compounds of formula I or pharmaceutically acceptable salts thereof, have FSH-

modulatory activity:
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R and R2 are H Me; 5 R3is
(2-6C) heterocycl oal kyl (1-4C) al kyl,

W@ 2008@5d124 er oaryl (1 -4C) al kyl, (6C) aryl (I - 4C) aP&yEP2003/051024

(1-4C) (di)al kyl am nocar bonyl am no( 2-4C) al kyl, (2-

6C) het er ocycl oal kyl car bonyl am no( 2- 4C) al kyl ,

R5- (2-4C)al kyl or R5-carbonyl (I- 4Calkyl; R4 is

(2-5C) heteroaryl, (6Caryl, (3-8C) cycloalkyl,

(2-6C) heterocycl oal kyl or (1- 10 6Calkyl R5 is

(di)(1-40) al kyl am no, (1-4C) al koxy, am no, hydroxy,

(6C) aryl am no, (di)(3- A&C) al kenyl am no,

(2-5C) heteroaryl (1-4C) alkyl am no,

(60 aryl (1-4C) al kyl am no,

(di)[(1-4C) al koxy(2-4C)al lgyl ] ami no,

(di)[(1-40 al kyl am no(2-@4C) al kyl ] am no,

(di)[am no(2-4C)al kyl ] o or

(di) [ hydroxy(2-4C)al kyl i no. 15 The conpounds

according to the mesent i nvention nodul ate the FSH

recept or funct® be used for the sane

clinical pur posgg( a SH if they behave Iike

agoni sts, with the advadtad¥ that they display altered

stability properties a dl\may be adm nistered

differently. If they bI ock the FSH receptor they can

be used e.g. as a 20 contraceptive agent. Thus, the

FSH-receptor nodul ators of the pfggapi i nvention may
hbe used for treating infertility, for contraception

Weé% for treatnent of hornone-dependent disorders such

R' aad¢R? doe Halsle; cancer, prostate cancer, and endonetri osis.

R g e R SRR
40diot ed bel GwiQEl)alkgadinbarboiydamipaedC)atkgt,i on and (2-
zc)ﬁété% e%%qrbgﬁgr an %ﬂg) &P'tyik 'gzrs'o Rl g(gir ﬁ{; L ﬂnyi}ir bon

Odlodns, being nethyl, ethyl, propyl I sopropyl, butyl

R* 8E@-3ee¥eroafd (6CTurf1® Q%s@}é&%clagcy &ZJreaanc %ﬁg} ‘%¥'

used herein neans” a brant kyI group
60Xl ng 2-4 carbon atons, being ethyl, propyl,

RS i S(a.gmapyduqymhhﬂoyl(l 4@)%&0!9}1%\&11110&'11%1{)@ t(6@}d}yl/akmno Tﬁhﬁst erm
40) 613‘?’,’? ky( ‘i utsed he£g| n means br anch

ﬁf‘}f?ml fred GapRbstergargiy*COnlklamigo, 1 - @%W&bﬂ@aﬂcﬂﬂ@n@f or
(d[Exetypkexy@eithyikyllagidsy | ,  Pr(@YI-4C)RARGBELLAC) M Nhino,
(d) B0 B YRy Tlamino or (di)[hydroxy(2-4C)alkyljamino.

The compounds according to the present invention modulate the FSH receptor function
and can be used for the same clinical purposes as native FSH if they behave like
agonists, with the advantage that they display altered stability properties and may be
administered differently. If they block the FSH receptor they can be used e.g. asa

contraceptive agent,

Thus, the FSH-receptor modulators of the present invention may be used for treating
infertility, for contraception and for treatment of hormone-dependent disorders such as

breast cancer, prostate cancer, and endometriosis.
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io tert-butyl and hexyl. (1-5C)Al kyl groups are
preferred, (1-4C) alkyl being the nost preferred. The

W@ esoa0gadry (1- 4C) al kyl am no as used herei n neanBCEHRP2003/051024

am no group, nonosubstituted or disubstituted with
al kyl groups, each of which contains 1-4 carbon atons
and has the sane neaning as previously defined. 15
The term (di)(1-4C)al kenyl am no as used herei n neans
an am no group, nonosubstituted or disubstituted with
al kenyl groups, each of which contains 2-4 carbon
atons such as allyl and 2-butenyl, and has the sane
nmeani ng as previously ~H6fined. The term
(3-8QC)cycl oal kyl as used herein_nmeans a cycl oal kyl
The dpliowinehismmsfge Bu@dedaioteye the dndiseisdaneanings flgndisdcbelast apy | |
usedid o Qpudiriéhtion GHCI@RENT Y1 . cycl ohexyl, cycl oheptyl and
cycl ooctyl. (3-6C)cycloal kyl groups are preferred. The
The tt@fo{1 {424} e e ARyl Maink 4l brathéds@dmbancied alkpBfBum

.het erocycl oal kyl grqu Vi n 2-6 carbon at.o
havigy LA RaT pos bing Helh aPartu oS ST <HERTand,
tert-but@. het eroatom selected from N, 0 and/or S, which may

be attached via a heteroatomif feasible, or a 25

The dermb@riiCialiomas Predfhercirethedve treimenabesingg wabrangiied plky) erire
baviB®3-1 QY& AR dineWiRY ﬁ%roﬂ?}’is&f?opyﬁ BRSIL deb- Bl CnWidrtbug)1.
met hyl or ethyl group at a carbon atom or a
The Eamemm)mlfm ialﬁ uﬁeiﬁa:&'telﬂi fheans Mbﬁﬁqcﬂdfde(frgt_fnbﬁldched alkyl group |
.het erocycl oa rou re piperci.dinyl, . piperazinyl,
havige B RGPAA: of AR e P ERromh P BB vy
tert-WlDy 12400 AeyB.6(1 AT) REYY &6 Y AibkA&Y (1-46)alkigebdigy fie most
rﬁ%%ﬁ4C3alkoxy as used herein neans an al koxy group
P aving 1-4 carbon atons, the alkyl noiety having the
reapi ' ) fi -
The gro (|%)ds.ﬁ3 g?jgﬂ(glra%?lg %E gé(?h ﬂ%ﬁ%ﬁ%ﬁ%&l GCfar%F’%%ﬁ%%Jdggg%ﬁder ein
or igted wish alkyl|grayps, gash ofihietheorgips by crpraatons 45d hasghe
sam$ MBSt bieHorMytdaniae or nore substituents sel ected
fron1ﬁydroxy, am no, iodo, brono, chloro, fluoro,

The Niter#h0 ,(di)(lI(MCjal.k@ﬁytmiﬁﬁd’l ydé, ugéﬂ)a ﬂllel;;mf) hsgayd , an( lmﬂtﬁl) Ja(grcltﬁxzsl ,
1- al koxy .or - .4 i.)a am n t he ,

mor R, e pr A Bty B8 R weiel R 2t

carbme atoins guchsas pillgviand Pshugengle indnied , the ame aneanipg es pilegiaysly,

deﬁ%dS-dibronDphenyl, 4- bi phenyl, 3, 5-di chl orophenyl ,
- br ono- 6- met hyl ani no- phenyl,

The ge'r%t%%-?ﬁ}é &oa@fyﬁé\esnr{ﬁ%d KRHPAERY A cycldaik@iHoup having 3-8 carbon

Thyl .
atoms, being cyclo%rogyl, c%r/clobutyl, cyclopentyl, cyclohexyl, cycloheptyl and

cyclooctyl. (3-6C)cycloalkyl groups are preferred.

The term (2-6C)heterocycloalkyl as used herein means a heterocycloalkyl group having
2-6 carbon atoms, preferably 3-5 carbon atoms, and at least including one heteroatom
selected from N, O and/or S, which may be attached via a heteroatom if feasible, or a
carbon atom. Preferred heteroatoms are N or O. The hetrocycloalkyl group may be
substituted with a methyl or ethyl group at a carbon atom, or a heteroatom if feasible.
Most preferred heterocycloalkyl groups are piperidinyl, piperazinyl, morpholinyl,
pyrrolidinyl and 1-methyl-2-piperidinyl.
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The term (2-5C) heteroaryl as used herein neans a
substituted or unsubstituted aromatic group having
wQ@2@405570Dn at ons, at | east including one het ePCHEPI03/051024
selected fromN, 0 and/or S, |like imdazolyl,
pyridyl, pyrimdyl, thienyl or furyl. The substituents
on the heteroaryl group nay be selected fromthe
group of substituents listed for the (6Caryl 15
group. The heteroaryl group may be attached via a
carbon atomor a heteroatom if feasible. Preferred
heteroaryl groups are thienyl, furyl and pyridyl. The
term (2- 6C3heterocyc|oapkyl(1 4C) al kyl as used herein
means a heterocycl oal kyl group having 2-6 carbon
The gergnEl-4Qekars s aifed berain meepreydn ke peremvhanigs 1l-4 certhebon
aton%t fBE‘E]kyl &J’@y hetn RGN A AR as gfeﬁuﬁ)slﬁdbﬁnédha ZﬁRKK(Bx roup
aV|ng same nmeani ng as previously 20 define The
g“ﬂ?é?ﬁ??ﬁ”@%)heterocycloaIkylcarbonylan1no as used

het I
el ST it 5 HO P e U BHE R BB
substitutedovithl carronmorg Isthsfitpedthelebied &vmdydrbxg hikinb, igdw bmﬂoav i ng

e 1,38 el SRS PRGN, LR acRRANS GO T,

4C)ddéalbylmmn®aths aligyl, hlém:er asly Gelkylayine anostiesy havirignibe gaorip  of
mea\’l\ﬁé 9@ phebiBusie &&ﬁl&? ¥&! &Qfﬂﬁl@l lond¥9i, 8LsYaitr o RbdYyS ﬁblﬂl@nﬁa rbon

connected via the amno group to an al 9roup
3,5- ﬁl&k\}prﬁ@egd,gr 3chippyArmetiy lgpino-phepyl, 3-chloro-2,6-dimethoxypheny
and I3¢3-@meeypheayl Kyl car bonyl am no group and the al kyl
group having the same neaning as previously defined.
ﬂmﬁmmIMecmamﬁmydmhﬁmhéﬁmaMMﬂaﬁmymmﬂmbmnmhma&dw&mwm
rein Kk kI
g,roué)r OYJmp% 2 carE 6}?1{:.?1 ?,]1% chla car E%:ro%tomt seﬂ:cte@ %o]%n i 8 ed
and/ot 9 ltkh@mdmolyb pgn@y&paytmdgﬂ)ﬂﬁ@@qu&r(f&@]? T8e substltuents on the
5
hete? mﬁ’en%fég?% g%rﬁ i \ﬁ?o%g %%L%t%%% 'Hheg I;ﬂ? fhe e (6Qay!
groypy l@ﬁlpgcpayyl erhup ivpawr cbe aftpabied wip g carbon atom or a heteroatom if
feashfl; RO RRLISH LREIAGAERIMIL @3 pisse herei n means a
cycl oal kyl group aving 3-8 cargon at ons, connected
Thett&mlt (lZ&SCﬁ!:l’é'tefH@ydl&lk@Iéy 4@)‘a1k§m?]sammm bedny la @fewdmoau@ t hle
cl.oa r ou avi ng t ni revi ously
ORGP S RFL 12 C3IEN Ry PRt BERI R0 a2
the lmmbylﬁieaﬂejl protifeatdshesalKydl poap kKayingnhersome geaning,as preeioadlky |
dﬁﬂ%doup(s) of which having 1-4 carbon atons, connected
via the amno group to the carbonyl noiety of a

TheC AEAP .G A0 GEI0MR leal AP aRhOV i Rgkd® KGR means a

heterocycloalkyl group having 2-6 carbon atoms, connected to the carbonyl moiety of a

carbonylamino group, the heterocycloalkyl group having the same meaning as

previously defined.

The term (2-6C)heterocycloalkylcarbonylamino(2-4C)alkyl as used herein means a
heterocycloalkylcarbonylamino group of which the heterocycloalkyl moiety contains 2-
6 carbon atoms, connected via the amino group to an alkyl group having 2-4 carbon
atoms, the heterocycloalkylcarbonylamino group and the alkyl group having the same

meaning as previously defined.

The term (di)(1-4C)alkylaminocarbonyl as used herein means a (di)alkylamino group,
the alkyl group(s) of which having 1-4 carbon atoms, connected via the amino group to
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functionality, the (di)al kylam no group having the
sane neaning as previously defined. io The term

W@ 2ooy036749CC) al kyl am nocar bonyl am no( 2- 4C) al kyl BST/EBR®A3/051024

herein neans a (di)al kyl am nocarbonyl am no group, the

al kyl group(s) of which having 1-4 carbon atons,

connected via the am no group to an al kyl group havi ng

2-4 carbon atons, the (di)alkylam nocarbonyl am no

group and the al kyl group having the sane neani ng as

previously defined. is The term

(2-5C) heteroaryl (1-4C)al kyl as used herein neans a

het er oaryl group having6‘2-5 carbon atons connected to

an al kyl group having 1-4 carbon atons, the heteroaryl
a caghopyiperenpd the HeDalliyleplinagereuphaving thiysapls cnepine awBEHionl as
defildgevi ously defined. The term (6C)aryl (1-4C)al kyl as

used herein nmeans phenyl group, optionally
The?tb&bﬁ (35-8@;&}@%11@1&&?6@&)8@;1_ HAis&! Beiks &ﬂeﬁﬂé&&l’l té%lo?&ble glﬁﬁ}ﬁ

fr the group of substituents. listed . or. the
havipl tpon G5 FomeahBOPL AL TRis i &) PP H ATy 1- 4
the ¢yalohikyl gadup hvingt thecsame yeaningrae peviamty defisedal kyl gr oup

havi ng the sanme neani ng as previously defined. The
Thetternnd)@ Sallpilaminaserbenylayimedastrsedehaeimmarns agdigalksilangnoup,
gro@Pfhle QR aéx%(urpfsy Qﬁﬁﬁﬂiﬂlﬁa%g 1% dabboR AfomS cofRERd $i RRt dnfibtSNE S

el ecte om t he

) d%roup of substituents listed for the
groypgto) tie qarbgnst upeiety: o rie e4tenylemingnerag AlPs gireviging ehwedr v

fundHbRHE, ha Vdi)aly hidBo SN hdVaRlhd ¥me HBand$ aP previbliSdefined.
defi{r?ed.V he tern1(6C3aryI(1-4C3a|ky|a%1no as used

The heine | (di)(MESRtky PRt oydrbaps ahro(204) il ads| ysed shafehit inearts el
~Wth.one or.nore substituents selected fro he, gr oup
anffshabyfFo Pyl s By B B FplS oo pidht gEod
atongso Fumeetedvid the dthigo giokyy to awpillat grogf haxing didkpibenatems,ghoup
(@ IR REckb oA S Tt o il 1 B o s
previqugly idefined.y defi ned. WD 2004/ 056779 PCT/ EP2003/ 051024
e term (2-5C) heteroaryl (1-4C) al kyl am no as .used-

-7 Th h
The H%Pé?ﬁC}Pé‘QW?YKI’ﬁ%{*’%‘V‘o%%r“Wd Toregmeanta sicreary exovp Saies
2-5 SdisuRtatonRbhreRiad doyin SItYSdrbdpiagifly M4 tchrb@N&Ro10Y, tHEMeRroaryl

oo WM S8 0 She  B  T
T e By T8 LAY ol RS O
substitnisdrygjtht dne osmere sybstitrintrpelasiedirany o geriuy ofimbstitasdts 1t

for Eh? &d@)zﬂi é&%,aéolﬁﬂe?&éﬁ £ QBN 6k BRidpSIEH Mk GlohsRERST an
a f oup haylng 1-4 7 Carbon atons, connected’to an

oxy A }
groug) apg the g&ﬂwuna same @epiRg ps REeEieRsly 4efiseds| koxy group
The term (6C)arylamino as used herein means phenyl group, optionally substituted

with one or more substituents selected from the group of substituents listed for the
(6C)aryl group, connected to an amino group, the aryl group having the same meaning
as previously defined.

The term (6C)aryl(1-4C)alkylamino as used herein means phenyl group, optionally
substituted with one or more substituents selected from the group of substituents listed
for the (6C)aryl group, connected to the alkyl moiety of an alkylamino group baving 1-
4 carbon atoms, the aryl group and the alkylamino group having the same meaning as

previously defined.
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and al kyl group having the sane meaning as previously

defined The term (di)[(1-4C) al koxy(2-4C)al kyl]am no as
W s@d/okherei n means an am no group, i 0 nMONOSUbBCT/EP10031051024

or disubstituted with (1-4C)al koxy(2-4C)al kyl groups.

The (1- 4C) al koxy(2-4C)al kyl group is an al koxy group

havi ng 1-4 carbon atons, connected to an al kyl group

havi ng 2-4 carbon atonms and has the sane neani ng as

previously defined. The term

(1-40) al kyl am no(2-4C)al kyl as used herein neans an

al kyl am no group 15 having 1-4 carbon atons,

connect ed via the am no7group to an al kyl group havi ng

- carbon atons, the alkyl noieties having the sane

The mr{izﬁg)ha@ogw&wwﬂsw&am@@qu iyéed. hetpifiemeagy prheteroaryl group
havifiglh -5 [chrbor ey, Bpﬂoamy%%s%fuée@)vaihkoxé baddh %b@ﬁuéﬁ%%@le&@cf ein

means an am n nmonosubsti tut e
fromyfhe ] f GRRSHHUAS h“‘(dlfbﬂ e L6 4pIYE BOR (cznnﬁesf%m}lp allybups.
mm&‘jl 6f an(alkyfbeiidl dedilpaiaiing {-4- cﬂi@lﬁlitkl)ﬁ ti@rHet¢foatyb gidilp and the

I h b , 20 d
sl i‘ﬁmﬁrtﬁéé’aas%%%%ﬁwgav@% &%a%’#pﬂs ng 2od o C
Vi |
S A Ly e
carbpip afpmws, genngettdrio ah kgl ggmmdnpvmaw mgb@- dtomsg the plknxsagrows |
andBlE?g?du}Slﬁwﬂﬁ%e%’aﬂﬂ Hl?acﬁllgé[gam no&s%’”ﬁ%ﬁﬁ@%an' ng as previously

ined. The term 4C) al kyl ] am no as used
The RERQHH(IMBCYIK0F (2 ,usedaferdiﬂ)ﬁe@ukaﬁaminutge&

SRS o Gt 5‘& w@”ﬁ@%@%&-@%@?%é@?o@ ﬁ-"’“ o

4C)alleﬁ<y(mel¢)a]ﬂ§m goﬁpek am Slyeky @xonp ﬂavﬁh@ B k@%ona&mss@dndae& e;i n

ns an k ro n . ar bon a ns,
olu% | ‘et y%ﬁ )4 e g g] a'geé]?]e pre‘Pg usI y
deﬁldaéfl ned WO 2004/ 056779 PCT/ EP2003/ 051024 - 8 The term

(di) dr oxy(2-4QC) al kgl ]am no as used herein neans an
The a*mnn dopaming@ACklkys o9 vagd dgresr mefing @i HikiylaminedgroRn h

havﬂi‘Q’ fly Qbfﬂﬂéﬂ &Uﬂm SRR vid Y | !euﬁﬂo groflp %%Qﬁ@ldé%%m gnd

havi ng t he sane. neani ng previ ousl fined. The
carb?‘é‘i‘t?ﬁl?ﬁle @E‘Yk!@‘%ﬂek%vmﬁéhelﬁ‘é?jm%fnélaﬁpfﬁ‘é%b’ dsfired- gr oup

i o< COvE hesiol R e, %, Pt el S o dethe Tho

gro@anmoﬁﬂ)stﬁabmmgshbs@ﬁxted(@nﬁI(k-yd:)aﬁxslamﬁxe(i 434lkeil proosafils: a RS

R T
conngetpbvia thetamino graundo dmealh grovh bavingrPet ereloniatogns asd has the
samPhEMinBUS h¥viblRly dftld.

The term amino(2-4C)alkyl as used herein means an aminoalkyl group having 2-4

carbon atoms, the alkyl moiety having the same meaning as previously defined.

The term (di)[amino(2-4C)alkyljamino as used herein means an amino group,
monosubstituted or disubstituted with aminoalkyl groups having 2-4 carbon atoms and

having the same meaning as previously defined.

The term hydroxy(2-4C)alky] as used herein means an hydroxyalkyl group having 2-4

carbon atoms, the alkyl moiety having the same meaning as previously defined.
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The term pharmaceutically acceptable salt represents
those salts which are, within the 10 scope of nedica

W pabgememt , suitable for use in contact for theCT/ER®OEE51024
of humans and |ower aninmals w thout undue toxicity,
irritation, allergic response and the like, and are
commensurate with a reasonabl e benefit/risk ratio.
Phar maceutical ly acceptable salts are well known in
the art. They may be obtai ned during the fina
isolation and purification of the conpounds of the
i nvention, or separate&g by reacting a free base 15
function, if present th a suitable mneral acid
such as drochl oric acid, phosphoric acid, or

The stgpog &@)@%@W Copikyilpmino ey weddwicln BeIny as RN oy

monBtBEHRktEl él&ﬁs%é?ihﬁed%ﬂﬁhydfdx&zflkﬁ groﬁﬁs‘ gavu:fgai ol @érbéh AGhd,
|l actic acid, maleic acid oni ¢ aci fumaric acid,

and gaving g %m%E‘F?iungla?B‘@E‘P‘Fﬂcheg’éqdd dpr opi Ion| c aC| d, acetic
The i G RS S Bt RS Biaom e i AR, o

having 2vé caborlzases, wHidhkhes the simenmeadifg dvypekivimnslyl definpdt assi um

hydrOX|de or |ithium hydroxide. The i nvention thus
The rtesmaR ecarboay { héClelbsinasunert haéin Beewsd B’ brous sithehddrtedhaer e

carb@%@‘ﬁﬁlet}l & LOR BRI TRAH) tﬁ@glki'ltlﬂcﬁet& V\%&% 1- @Qarmnoéf&gses

ompounds accordi ng to. For rein Rl and
fmd%%@%ﬂﬁSm?smﬁﬁég@hvﬁﬁﬁﬁbﬂkﬁm§o relates to conpounds of

The ée@mnwgg?r&a%e&}c\-éﬁ% gcicmbggclzsah fspgqsm those salts which are, within the

scope &f E@i&&ﬁl&lgmy Is§ithblé (ﬁ)raiskyi c;ont@él ~for the tissues of humans and

lowe%%i@ & u@&%{ (? al K l Car y’I a?lP] gl%?f%%glfé%;rr% th%;%e, and are

comPOGNa@5Gity 9 r@@ﬁﬁ@@ﬁ@@ﬂ/ﬂs 18R4Phar@ackuticallyodcheptablesp t

mek@ﬁﬁ%?éf%ih%%uf?ﬂ ngf%eteroc&ﬁpﬁ%ﬁ%Y@%g%£%§mra&FU|a

purificatiqrythibe equengpsds of thedyventiopl or RBargicly dryercting| a free base
ﬁmcﬁéﬁ ‘Eﬁﬁ‘&gﬂy il a 6L Kleral Al €4 a@%&%tm&ncaa%ﬁ% ﬂhbﬁc

inventjon relates to conpounds according to Formula I
acidgor\splfirigiapid.res with ap prepis A ngawb ay/for earmrle|apeproaqycid, Rijtic
acid( @rthic)doRl RE@adcll ndte# QLR Ha)iloni® ramBﬁ"umﬂrzT #4£d) glykalic -aciin

O AET aSRect, (e, Loventy on kel ates 19, Gompounds
an e(cﬂ’l— ﬁtﬁl)ﬂ@ﬁtoeﬁ e yredered | vidghl §rl orbfijialok Wil mm&@DBdeéil Kig $odiupet
hydr ?élp&ass %Qm eorh?tf ! i x?&/ent ion the

ocycC Jp
heterocycloalkyl(l 4C3a|ky| in R3 according to Fornul a
| consists of 4, 5 or 6 C atons

The invention thus relates to the compounds of Formula I as defined here above.

In another embodiment the invention provides compounds according to Formula I

wherein R! and R® are Me.

The invention also relates to compounds of formula I, wherein R’ is (2-
6C)heterocycloalkyl(1-4C)alkyl, (2-5C)heteroaryl(1-4C)alkyl, -
6C)heterocycloalkylcarbonylamino(2-4C)alkyl, ~ R’-(2-4C)alkyl,  R>-carbonyl(1-
4C)alkyl.
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and the heteroaryl group in heteroaryl (1-4C alkyl in
R3 consists of 3, 4 or 5 C atons. |In anot her

wepedsdtent the invention relates to conpoundsPCT/EP2003/051024

according to Formula I, wherein R4 is (6Caryl. In
yet anot her enbodi nent the invention provides
conpounds of Fornmula | wherein R5 1s is
(di)(1-40C al kyl am no, am no, (di)(3-4C)al kenyl am no,
(2-5C) heteroaryl (I - 4C)al kyl am no,
(60 aryl (1-4C) al kyl am no,
(di)[(1-40) al koxy(2-4C) al kyl ] am no,
(di)[(1-4C) al kyl am no(294C) al kyl ] am no,
(di)[am no(2-4C)al kyl ] am no, _ )

In apofhey péppetrtopcipyertianCyanbiryd Jommpurds accprdig é Ferrmuladpeherein he

35 | s iKOOREO.. la |
R P b A A ) ok B SR EAORIOR - Sk, 2
R-catpouyfi t469lbar y| (1- 4C) al kyl ami no, (di)[ (I -4C)al koxy( 2-

4C) al kyl ] am po, . .
In yeh )F“jc’[ﬂte\i/ -"’;P@tatpﬁ yIVaRtioR JE1aten ) saomRpPTdafeersding i Feramienb ( 2-
wheftf) R1 Jsy(b Joaterecymtoalksti)-Boylityio o § QheleBhay iy Datkylron R n
(2_422 tpe_r aspect the invention relates to conpounds
rding to Formula I wherein RS is

In apéftet %ﬁ%ﬁi@?f@% e R R

R'iy @ qeycloptiyK i #¢)all no.  Anot her aspect of the
i nvention a d di to F la | wh '
Acopging do Yt dpaiher cHBSUREY oL 1 5 oBon A Briprooyiouley SHWBPher
heteﬁﬁp@&lgqui-mjmﬂ inwRé Btltcioﬂﬁ]g té Pamelad Ilgéshspfs oY #,dad 6abapaiinds
ccording to. Fornu [ ejsn i
ana 0t PO BT aBhnsT s A% 051024
In ahotﬂng € gdjﬁ%ttﬂaeﬁw&ﬁplf Fetlatégfto Bﬁpduﬁ%%gdr((ﬁﬂg tPRGH 'Elﬂs‘,[,
conpounds wherein all specific definitions of "t he

whegpingi s (6@arglhr ough R5 as defined here above are
conbjned in the  conpound of Formula |. s Sujitabl

In y et Smpeshingoh e FERRR AOVI9RE SOTPPHES SRERAEHD R

is i(&y@n@mmaﬁ@, O Widido) € qdi)(BaCp¥keny@aniito, Bog-sBteteRaAN(14HN \ -
4C)zt1 I}Ian!\ino, ! (6A)Q§ryl(l\l—w)la aHﬁ%mg(, \ (di)[(1-4C)alkoxy(2-4C)alkyljamino,
(d)[(1-4C)alkylamino(2-4C)alkylJamino, (di)[amino(2-4C)alkyl]amino,
(di)[hydroxy(2-4C)alkylJamino.

In another aspect the invention relates to compounds according to Formula I wherein

R® is (di)(1-4C)alkylamino, (2-5C)heteroaryl(1-4C)alkylamino, (di)[(1-4C)alkoxy(2-
4C)alkyllamino, (di)[(1-4C)alkylamino(2-4C)alkylJamino, (di)[amino(2-
4C)alkyl]amino or (di)[hydroxy(2-4C)alkyl]amino.

In another aspect the invention relates to compounds according to Formula I wherein
R® is (di)(1-4C)alkylamino, amino, (di)(3-4C)alkenylamino, (2-5C)heteroaryl(1-
4C)alkylamino, (6C)aryl(1-4C)alkylamino.

Another aspect of the invention are compounds according to Formula I wherein R’is
(di)(1-4C)alkylamino or amino.

In yet another aspect of the invention, there are provided compounds according to
Formula I wherein R is (di)(1-4C)alkylamino.
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HR2Z FZ2 O Il Ill-a R, RR=MIV-aR,R2=MM I|I-a
RIX2_Me Ill-bRI,R2=H IV-bR ,R2=H 1-b R ,R2 = H The

w@ovposiTds of the present invention with fornuP@EI/EPR03/051024

can be prepared starting with the well-docunented
Skraup reaction. Performing this reaction on Ntert-
i 0 butoxycarbonyl (N Boc) protected
1, 4- phenyl enedi am ne (11) gives 1, 2- di hydroquinoline
derivative Ill-a. Related Skraup cycl ocondensati on
reactions are found in literature: A Knoevenagel,
Chem Ber. 54:1726, 192%); R L. Atkins and D.E. Bliss,
J. Og. Chem 43: 1975,‘1978; J.V. Johnson, B.S.
Rauckman, D.P. Baccanari and B. Roth, J. Med. Chem
Yet apothey, gspect 501 g ginvapfien  cpyegrns gompountiy, yyhgreisin gll Sspecific |j n,
defisktionstdf fhe FEHPHR' ER6ugh 48" # Ybfined IR, abdvePare cSMRIATS theS: J-
V‘é@&% {\/hrschke, D.E. Mais, MM Cottardis and
comgoupd ofifgadal ;  Med. Chem 41:303,1998. The
abovenenti oned reaction is typically conducted at
el evated tenperature in acetone or nesityl oxide in
; r C .
Sui BT e Bopefh BP oo B Corif vl @ Rutned
belogqueous hydrogen iodide. Alternatively, the conpound
of formula Ill-a can be prepared by reacting conpound
Il with acetone in the presence of MSM,
4-tert-obltyl catechol and iodine (L.G Hamann, R I.
' A L. Zhi, J.P. WD 2004/056779 PCT/ EP2003/ 051024
ar gg, and X - Nec VVANG, J. MedjeChenm 41:623,
n yg&t anot her edyre, the® jon can be
®d in § ere—.sSi | apthanide | atms (e.q.
reif et e, as catalyshs. In this tase, the
an be run at roomtenperature of ~at el evated

t enpesb res usﬂ ng conventi@nakpeati NGy Ok P o onave
irradiation (M" E. Theock#®ir2=5 and Lw_gRl’ﬁl_% nson,

TéeRoREtMon Lett. 43:3907, 2002). The conpdund of

f SPRURTH11-b can be prepared from

N- Boc- 1, 4- phenyl enediam ne |1 by reaction with nethyl

Vi nqyolt”ége} ne. Related cyclizations are described in
The ol B preseat pepion with fgmgileylspeap Be perEtetatng Wik &
the Seflatobuibhicd Skchipe NgfGel. | Peffdfniny. KIDSEMYLNbn  N-tert-

butofseh RSP YhAL N pOlec ke £RROUDTS, OF T ol 8, L1 72

dihydroquinoline derivative IIl-a.

R4

Related Skraup cyclocondensation reactions are found in literature: A. Knoevenagel,
Chem. Ber. 54:1726, 1921; R.L. Atkins and D.E. Bliss, J. Org. Chem. 43:1975, 1978;
J.V. Johnson, B.S. Rauckman, D.P. Baccanari and B. Roth, J. Med. Chem. 32:1942,
1989; W.C. Lin, S.-T. Huang and S.-T. Lin, J. Chin. Chem. Soc. 43:497, 1996; J.P.
Edwards, S.J. West, K.B. Marschke, D.E. Mais, M.M. Gottardis and T.K. Jones, J.
Med. Chem. 41:303, 1998.

The abovementioned reaction is typically conducted at elevated temperature in acetone
or mesityl oxide in the presence of iodine or protic acid such as hydrochloric acid, p-
toluenesulfonic acid or aqueous hydrogen iodide. Alternatively, the compound of
formula IlI-a can be prepared by reacting compound II with acetone in the presence of
MgSO0y, 4-tert-butylcatechol and iodine (L.G. Hamann, R.I. Higuchi, L. Zhi, J.P.
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10 using standard conditions. In a typical experinent,
conpounds of fornula Ill-a-b are heated under reflux

W0 pooaost77e anhydri de or reacted in a solvent SPCHEPR®03/051024

di chl oronet hane, tetrahydrofuran, toluene or pyridine
with acetyl chloride in the presence of a base such
as NN-d isopropyl ethylam ne, triethylam ne or sodi um
hydride to give the 1-N acetyl -
4- et hyl - 1, 2-di hydroqui nol i ne derivatives of fornula
IV-a-b. IV-a-b oMe OH 1 RAYO RAYO RAYO HaN HN HN HN
RL/ R R1R1R2P2P2P2 V-a R,R2 =Me VI-a RL, R2
=Me VIl-a R,R2 =M VIila R, R2 = Me V-b R,R2 = H
VI -b RLLR2 =HVII-b R ,R2 “HVIIl-b R ,R2 =H 15
Edwayds apflaX-oN- Ve da iled fFhemnd1:633 ¢ 1998 o ot ngbergrensiireniiepe r
reacﬁ&ﬁ&hlbb BEForn&d ih akddNORsihO1ahMATR ifiidsl (b.8 hchdivkd VB AGE)

af fords the 6-am nqg-1, 2-di hydroqui nol I ne deriyvatives
o5 CElpIYfit, i fisicoge, 410 TEACUPh (D e S TGP {SRERpF o At glevated
tempRhdesCliseg cofivetlionlll Kehi@FEdr NaiBBwavVe ifritBatioh @RI BCEhedElitou

R s e e A A

o5 OB -G0S b 45 COMBOAS b
by reasfiomith mRtiyl windrhotone. Relwgonrplitetiant afeodesmuibed . tiocar o

Statés@afeﬁtezckss s AR U RhiliN VR SR OO (tRn ik RER003/ 051024

2 such as dichl oromet hane, tetrahydrofuran or
Substeq&dﬂf:‘ ner aaetplbuoarbfawbonipahﬂdd of fdrthule((Da-tkah beQarrid€ lodt

winf St R {5 Vil SphippiH serpindip e fita o’

heatéd linderhgﬂua A avetic qnwdmdet oraeapted Sckolvant Ryt b diehldhﬁmghate

-di bydr agqui nol
i 5 SRS o Al i o SR B PIRRRG e sven
as Nd%%samrpmﬁﬁﬂﬁ'lagﬁnec@n@wgmd?@ opfodertedade tb givertHed -NFagetyld- t o
4GS 2SARRHAHS e lorBENRE B bY@, VI -a-b  can al'so be
accon'p y reaction wth an appropriate
car boxyl | c acid (R4-C2H) in the presence of a
coupl i ng reagent such as
O (€mdotri azol -1-yl)-N, N, N, Noy, t et r anet hyjyur oni um
tetrafl uoroborate (TBTU),
O (7- azabenzotrl azol - 1 yI)

tetra thy n|u hex®
Hbﬁw%:yr hosp

V-aRLR2=Me VI-aR1,R2= Me VI-aRL,R?=Me  VHI-aR!,RZ=Me
V-bRI,R2=H VI-bR1R2= VII-bRLR2Z=H VIII-b R},R2=H

-

-N

Standard cleavage of the Boc protective group under conditions well known to those
skilled in the art affords the 6-amino-1,2-dihydroquinoline derivatives of formula V-a-
b. This reaction is typically conducted in dichloromethane in the presence of

trifluoroacetic acid.

Subsequent 6-N-acylation of the compounds of formula V-a-b can be carried out using
standard conditions to give compounds of general formula VI-a-b, wherein R? is as

previously defined. For example, compounds of formula V-a-b are reacted in a solvent
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10 hexafl uorophosphate (PyBrOP) and a tertiary base,
e.g. N, Ndiisopropylethylamne, in a solvent such as

wWORMN4a5aTee hyl f or mam de or di chl oronet hane at aP@I/EP1009051024

el evated tenperature. Introduction of the requisite
substituted phenyl group at position 4 of the
di hydroqui nol i ne scaffold can be acconplished via
Friedel-Crafts al kylation of anisole 15 with the
conmpounds of general structure Vl-a-b to yield
conmpounds of general formula VIl-a-b. This reaction is
typically conducted at el evated tenperatures either in
anisole or in an apprdﬁriate i nert solvent such as
hept ane or hexane w th ani sol e as reagent, ., under
sucheag dighlprqmethage, tetrphydfofurancordolpane grith An @3 haljde R'COr&n 3
or a@iﬁ aﬁﬂﬁﬂﬁé (R‘FC((ﬁ-@b(ZCQI@LW the%r&éﬁc%t 40N Daddl fubh as NA-

rqu|no i nes are described in

dnsqpfowﬁfévla%eﬁy neaPYTiiitg g seciuny hydrideAg iy 6o¥racylted
4-mdf9a-ll 2-ddsitoquiAiiael derlVatives 9BRIMnuld Tila34 Alterd 8y, acBaifton

L SSM Vi d K
o Pkl Vg bRt T4l rmal Yoo
can dlhoaxa(aecbm@hqhbréb}weaﬁaﬁwﬂmn’@plbpnmbbﬁylk leaa (REC R in
o Bicsiiice "W 1OXUBRAD ockelt! SRE"S, Wik BHABUISHE .
tetrafgthylowedmbigtrafloptobarate ﬂTHﬂD)mO -H zabeszotriapdd-yDreNViNe S v,
tetraﬁlethﬁhféﬁmﬁlhﬁxﬁlgmg ﬂaty b}’é%d gﬂ?’l%]hd]ﬁo og ohiuiY-

Rel at ed CycC Il zati ons are descr erat ur e:
hexafluqpphpgnbpte (PyBHaP) @nda textiary basere.s. ¥ot-diisprsenyisthylagrineging 5

2 5088 BuchGs 2aV-8BR 19 fformbiRlc B QicRbREMide \4® aldlhiO Rr 1d¢hted
subsequent acylation of the 6-amno function with an

tempgtd¥e. hal i de (R4- CXC» ad) as descrlbed bef ore gives

RN o e PARRHE SRRl BT, sk %' Wabod Sstinro |

thy@GfﬁquBﬁ@&ﬁﬁﬂ& g4 accompBshedVie EﬁaigleCnafts dlkydatian ofatisols

f . V1| - a-b
with [Efefcmﬁhouﬁﬁyo?%e eghlj ?ﬁgl)g@g l’\gﬁaf;li) ;% %%cﬁ%?{p?ﬁdégf g@ﬂrﬁ for!:nula
VII-3-bt Thigvpeptionyisitypedallneondectad\ab elewated tepfperybmeseidher if anisolel a

or mVe{nle{ Frﬁg}gate ek %(gﬁ%t Lie ﬁﬁ&%@ %Pﬁexﬁréﬂﬁtﬂgl&% el o "iléakl&@ of
undeRgatgéysps pf al.ems acyd (e.g. AlCl3, AlBr3 FeCl3 or SnCLy). Fnedel—Crafts
alkylations with 2,2,4-trimethyl-1,2-dihydroquinolines are described in literature by
B.A. Lugovik, L.G. Yudin and AN. Kost, Dokl. Akad. Nauk SSSR, 170:340, 1966;
B.A. Lugovik, L.G. Yudin, SM. Vinogradova and A.N. Kost, Khim. Geterosikl.

Soedin, 7:795, 1971.

Alternatively, N-Boc-1,4-phenylenediamine II can be reacted with 2-(4-
methoxyphenyl)-propene and formaldehyde in acetonitrile at ambient or elevated
temperature, followed by 1-N-acetylation as described previously, to give the
compound VII-b in which R* = O-tert-Bu. Related cyclizations are described in
literature: J.M. Mellor and G.D. Merriman, Tetrahedron, 51:6115, 1995. Cleavage of
the Boc protective group and subsequent acylation of the 6-amino function with an acyl
halide (R*-C(0)-Cl) as described before gives access to compounds of general structure
VII-b in which R* is as described previously.
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R2 O N\ R IX-a: X=0d4, Br, | IX-b: X=CH
VIlI-aRl, R2=Me | -aRl,R2=M¢ VIII-b R1,R2 = HI-b R

w0 2002054479 5 Denet hyl ati on reacti ons of ar onat i BCTEP1993$/051024

ethers are well known to those skilled in the art. In
a typical experinent, denmethylation is achieved upon
reaction of a conpound of formula VIl-a-b with BBr3
in an inert solvent such as dichloronmethane at lowto
anbi ent tenperature to give denethyl ated conpounds of
general formula VIIl 1o a-b. Alternatively,
denet hyl ati on can be accorrpl i shed upon reaction of
compounds of formul a-Wl~a-b with BF3 Me2S conpl ex at
anbi ent tenperature. Selective Oalkylation of
Cleayegepefuthel srogfatiey ety pthéroin nagmpovgds pf gergrahjfermula VII-a-b
affmfdkI nﬁ@'—t@ﬁ@ %ﬁ&?l) ﬁbéﬁﬁ’dtedhéhh@%qﬁﬁo]ﬂg "H@ﬁﬁ'twé(so&ff%gn@rall X-a,

ormat 1 on of npounds wWith general
Om&mraab Fetﬁngdhe sieR é%npma%%eﬁqf B dree PH Rt i ¢
hydroxyl groups are well 15 known in the agf.
Typically, a solution of 98 conpound of gefieral fornula

VIll-a-b in a suitabl e.sq|vent such as 4- di oxane,
t et rahydr of uran, gichl ofoge pi | e,

t hane, r@CgL O @
acet one or NN-di rret\ﬁylform de is treatefk with a base
(e. G, NN dii sopr opYhgrige )y tri et hyfarfge, K203,

Cs2CO8 or NaOH) and pRTOPri at e alle atgBn r eagent

of general fornmula I X-a Pﬁr exanpl e beg@!‘z br omni de,
3- gﬁ{ QEH%' am no) - pr opyP | oride, 20 ©°

Oethyl) hollne 2- plconI hl ori de or
2 ch[oroacetan1de A@Eﬁﬁ% ly, aI gzﬁ; h can be
acconpl i shed by the Kno unobu gy yl ati on.

In that case a solution of a conmpound of genera
formula VIll-a-b in a suitable solvent such as 1, 4-
e [
Den%lnhgfé’t%}l dreemctu*t%# @:&}éoglfaﬁé glgﬁﬂ dc)tl%sralgé f&f %‘%ﬁ Ikirllléd in
the drteilhyfll typlefrl eperineent, -dgmethylationoisi @panetﬁdxynoat @a@nm of 2
comé&lﬂ;i %rﬁ% @\hﬁﬂh@i % iR sglqgﬂls&ﬁ gg&aﬂoromethane at
EP2003 051024 eneral formula | X-b.
low - grphigu feperplyterio givi Jereptlyled pamprygds Q,f@PPeE?é foragalg VF]éT al |

a-b. RBternBivelyPEomeltiylatich o%h' it @Jélnﬁplﬁﬁ&lt@&i teX&iof) bPsbpSdda b gy
cont ai ns nucl eophi I'i ¢ group

y._be requjred jf
Imglﬁ’cY{‘Iﬁ@ vyihdle Mﬁﬁéf’?l’]ﬁ’l‘r?tﬁ@b’ﬁl’t t%l“?%i‘% X y I g roup.

el e of a ective ctlon
Sele‘?wﬁ o‘g "B h<§ns,(’]1<';§’rf éox?éjl v‘%sé’l% BT os‘éll[‘gs,\%T 1aTb ?eth iz
alkyAhalidee of gerork dumela tI¥-2p itads to thenfpostics Oﬁf:ommgndsumle nt
genérﬁvi%l%dlap @-a—%t %ﬁyﬁm}m E‘Qcﬁoﬂ? of aromatic hydroxyl groups are well

known in the art. Typically, a solution of a compound of general formula VIlI-a-b in a

suitable solvent such as 14-dioxane, tetrahydrofuran, dichloromethane, acetonitrile,
acetone or N,N-dimethylformamide is treated with a base (e.g. N,N-diisopropylamine,
triethylamine, K2CO;, Cs,CO; or NaOH) and the appropriate alkylation reagent of
general formula IX-a, for example benzyl bromide, 3-(dimethylamino)-propyl chloride,
4-(2-chloroethyl)-morpholine, 2-picolylchloride or 2-chloroacetamide. Alternatively,
alkylation can be accomplished by the known Mitsunobu-type alkylation. In that case a
solution of a compound of general formula VIII-a-b in a suitable solvent such as 1,4-
dioxane, tetrahydrofuran, or dichloromethane is treated with (resin bound) triphenyl
phosphine, diethyl- or di-fer-butyl azodicarboxylate and a functionalized alcohol of
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al kyl ati on of conpounds of general formula VIlI-a-b
wWth esters of general fornmula X. The al kyl ation

WO e@enseom i s typically conducted in the presene€r/BP2083/051024
base such as N, N- diisopropyl ethylam ne or sodi um
hydride in a suitable solvent such as N, N
di net hyl formam de or tetrahydrofuran at anbient or
el evated tenperature. The ester 10 function in the
resul ti ng conpounds of general forrmula Xl -a-b in which
A = M or Et can then selectively be reduced under
controlled conditions to afford conpounds of genera
formula XiI'l-a-b using - appropriate reduci ng agent

such as |ithium alum num hydride at |ow tenperature
gengypl foanlay FX-bolaipeipledeoth allkglption taethods gtny bnased fernall B

£ro gt L Qyﬁhflﬁy Lﬁ{écuvygdpf &%tegy %9 ! e O RN c&n&fiﬂa% nds
eneral fornmul a ubsequently b

nuclﬁ@églceeow ph &% 3 grcorhesTning ﬁw hzdawi iSEPED- ?Srées@n) ofoar

proto&iE HORS4Hk ieytbetieReUntiEBns(aMarithito thBseaRillbd R kHle 2801 Vent

such as 1, 4-di oxane, N, N- dinethylformam de or THE in
Anotli‘ee pﬂfc&ﬁl&f]&ﬁolﬁ:im Zompiéuindd be tHeaserem Liatenticn htﬁﬂtset;vhy ltRem ne

s e T A R 3
B A ) SR 6 BRI
dnswmlethwbmekﬁroml% hyﬁe@fe 1%1@ |sweale| pplteRe saght ag H%N

dlmélhy)'iﬁ)?mﬁﬁﬁ@&st Dy GORRA WP S8bieit oaera%éaltﬁ] iﬁljeal"ﬂ e@tep in
whi ch R3 5 % 4C) al kyl 1and |seagerrde fin >

funcfiprip %%@ngeeﬁ%% of gertsral Exmpa Pfﬁ &d 1 high At %ﬂe f B nul a
can Men aclbctivay whirdiliced vRddr@bitroBed tehditioy 1 Qukidl dbm@&lnd§ obf

ner al a-b may, be effected _
senilofopla R R in 38ronae e St atc BB | 1
alunanm:g{ pydrﬂb amw eermpmmre; ort sodiutehotohitldy in @sihet sodfenigscier al
tert B is .di
as“ﬁ%%h orone %ﬁ% ang @KNBP%y &f?%#o %?mﬁﬁgm%%i Hagbch
maya ssubseidebtior bacebdtal awitd. 4ﬁmemwe@th|ﬁQMdarwaleor
metfiibABoR] AR Ms- P iUh Aingl Loifend sudfPs 1NGHRR, NN-

con an appropriate 2l of amné’i'n the
gﬂayé@@p@@dqﬁr TIF ig thepiesenge afe mwlggbqqe gugh as triethylamine or
pyn@né Qeg@Ke%té ér?a{aﬁjo?ﬁa’ceylk NoubliNmpbielis srmkdu fmanigm 30

tetrafl uorobo
a-b; 3G 7 15 gh &z &SP?CE‘E‘S}{) Nugleophitie \gpstifgtion ¥ith SRAPRYPPHAD NI um
nuclBéphaé (audlep hieGRdtRtnRlef ddAditibns ®hown to those skilled in the art then

bronmotri pyrr I O ho 9]
gwe&aﬁcferszb@épb@i@gamm%‘%e?%ﬁ&ﬁm VIR noR ot iobgsd o
R’ igasdlefnetiprevioadlyy base, e.g. NN-dii sopropyl ethyl amne, in
a sol vent such as N, N-di net hyl f or mam de or
Congléreipn of spmpdvadse ofgengrabifemmulapXI-ebeipawkich A enrerBu tre to
carbgiéy)ﬁg aeﬁmpgégxdal REmBLRA LY nfad bl kbidd 8 Bplofbolidll S 3 =

car bon
tert-butyl ester functlon In a typical experiment, the fert-butyl ester of general formula

XI-a-b (A = tert-Bu) is dissolved in dichloromethane and treated with a strong acid
such as trifluoroacetic acid. The resulting carboxylic acids of general formula XII-a-b
may then be condensed with an appropriate alcohol or amine in the presence of a
coupling agent such as O-(benzotriazol-1-y1)-N,N,N’, N’ -tetramethyluronium
tetrafluoroborate (TBTU), O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium
hexafluorophosphate (HATU) or bromotripyrrolidinophosphonium



4C)al kyl and R5 is as defined previously. 5 O (')QOA
OOH OHO-—_ n O(~)n RAYO R4 /ORAYO 0 O A HN\ HN

wobooMp5677T R1L R1 N R2 NR2 A = t-Bu N R2 X PCHER20N(051024
Et, t-Bu VIll-a RL,R2 = M Xl-a RL,R2 = M Xll-a RL, R2
=M n=1234VIII-bR,RR=HM-b RL, R2=HXII-b
RR A2 =H Y=1, B, d n:1,2,3,4n:1,2,3,4A:M9,

Et rOHO LGOn 0.()Nn OR3 RAOR4Ay0O ~/ I \ RAOY
HNY HNI \ --~1 RT -~ HNRLNRL R0 R2NR2

XNNa Rl , RR =MIl-aRL,R =M XIll-aRL,R =M

XIV-b RL,RR = HI-b R 2 =H XlIII bR’ R2 = Hn =

1,2,3 n =1,2,3 LG = davi ng group Some of the

conmpounds of the invention, which can be in the form

hexagporgphopnbiate RRsOP)ang a testiary bask.cerae . N-iisparenyletiyiagsne in

a sofVentlsHenCas NVIdRR iy B5Rafiidc Br RIALIRECANT! 4 @bt CRAkGP!
salt. io The pharmaceutically acceptable,salts may

temperagse @&1‘66’913?91’@9? 95 enerab Srmplg I-ethein phisk Rpz Be-cgponyl(1-
4C)alkyl and R® is as defined previously.

o oA on
R4
TOA HN ! HN HN
v R2 A t-Bu
A=Me, Bt t-Bu  VIlaR!R2=Me XFaRR*=Me XII-aR1,R? = Me
n=1234 VILbRIR?=H XIDR.R®*=H XIbRLR2=H
Y =1, Br, Cl n=1234 n=12,3,4
A=Me,Et
o\
OH LG
(s} n
0,( ) o
R4._0 O
R4.__O O R4.__0O O
Y\é b N
HN — O - ——- HN
R1 N O R1
R2
Ak - ¢
o (o)
XIV-aR!,R2=Me I-aRL,R2=Me
XlI-aR1LR?=Me XIV-bRL,R2=H FbRIR2=H
XI-bRLR2=H n=123
n=1.23 LG = leaving group

Some of the compounds of the invention, which can be in the form of a free base, may
be isolated from the reaction mixture in the form of a pharmaceutically acceptable salt.

10 The pharmaceutically acceptable salts may also be obtained by treating the free base of



10

15

20

25

30

WD 2004/ 056779 PCT/ EP2003/051024 - 16 forrmula | wth
an organic or inorganic acid such as hydrogen

w@hdoansaiey hydrogen brom de, hydrogen iodi de, PGVEP2003/¢51024

aci d, phosphoric acid, acetic acid, propionic acid,

glycolic acid, maleic acid, malonic acid,

nmet hanesul phoni ¢ acid, fumaric acid, succinic acid,

tartaric acid, citric acid, benzoic acid, and ascorbic

acid. 5 The conpounds of the present invention possess

at | east one chiral carbon atomand nmay therefore be

obt ai ned as pure enantioners, or as a m xture of

enanti omers, or as a "M%t ure of di astereoners.

Met hods for obtaining the pure enantioners are well
formpfpolyith jag argpmicgrtinorganie oid, 84ch |9 ihydrogasnchisride divdeoeehhi ch

brorfiti& h9@b S N6Hde] MO Rdid, %dpﬂorﬁ%%ﬁh&e@&acﬂﬁ pRPRnic LAE,

racenijc n1xture or chromato y .using chiral
glycpli agih maleie g¢id,qpalenicAcidoethanes pllem% F‘F‘aiﬁﬁ?ﬂ“ ﬁﬁ‘é§é°°8‘|‘°
acidf leNRica6d, cRhasf, bakoensd, ayaskigbitisidl. The conpounds of
the invention may form hydrates or solvates. It is
The kepppenndsoofttheowresentf investidnl fossess dt leastané c]iﬂahtarhdnattcge ghd
. rg S I d wth
ey SRFROH B BoiBlaT B b Al BL L Tl br B 808 4"
mixiyes| af diagterequari Methodpior olyining the pure geantiomerp g emtl knoFme
in tH6 QHPA %‘E}%lﬂkfatldnmﬁaﬂs %ﬁﬁfafe%tain@&:hdﬂ %pﬁcQ@ M{;‘Ja@h@%ndor
sol v. h onmpounds | isted or selecting
the gacemig anigytep U ﬁ%rgmvtegmhmglsag chigel seojpp sor r dasigreompts, an
stra@ﬁtpha\éb bireRksed a8 doft@is mePBoREd.t he maxinmal activity
when FSH is used as a reference. Another criterion
The nomgvinds béthb et thay fokiti @ydidiésaln sotftds. s odbioShdvk of
refer 0"7 M .20 The,skilled artisa W |
skl B p e SpbeMoaf ot Bacdl e Mo FRE R, o
waterhye fornosnbated dpdcies twbeh coﬁcmtrmdam solutimn ootro pptopiaten  an
[ |
orgaglf)&%gllvgdﬂg'r]glg 0515% %Sggt e ;ang ]dl}%l d§ tehleg%?}lg%ﬁu lrvg Se(r)fabl y
the qoppeundglisied. | s | ower than 10-7 M However, a conpound
whi ch has a hi gher EC50, but is selective for the
particular receptor, may be even a better candidate.

ds t d hi ndi
For {elR PSRBT RV RUE S40SHERRL Sk 8 tirly Srsftioa)
20%axf thewmdximal mn‘uvgpwbmthISHopusres asd efeyanbd. Akothawreritetion gizer al |
be tl{elif%e eé‘f&gg‘g‘ﬁ‘&gg%* %Bre%ra%ﬁ)/@ /Y d W t ht h.e c_on‘_po_und

bi'nd stimul'ation or inhibition
The Rkinés et Hi@NRloghifS fﬁgtnée@lrdbﬁe E@%hmﬁl@sdare P Uﬁ %he

functional response, isol ated encodlqg SH
compoupg ippted- Fgerrample.sorompermd vith|ay ECheiighia lesy @ewt é\ﬂls is
gencPAPcBSsRRfld b Raridhie 38 BB biof SrbiSrablP b valieGEloverhaht be

107 M. However, a compound which has a higher ECsp, but is selective for the

particular receptor, may be even a better candidate.

Methods to determine receptor binding, as well as in vitro and in vivo assays to
determine biological activity, of gonadotropins are well known. In general, the
expressed receptor is contacted with the compound to be tested and binding or

stimulation or inhibition of a functional response is measured.

To measure a functional response, isolated DNA encoding the FSH receptor gene,

preferably the human receptor, is expressed in suitable host cells. Such a cell might be
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Hanster Ovary cell, but other cells are also suitable.

woe@hesam y the cells are of manmalian ori gi N"PCUEPR2083/051024

al, Mol .Endocrin., 5:759-776, 1991). Methods to
construct reconbi nant FSH expressing cell lines are
well known in the art (Sanbrook et al., Mol ecul ar
Cl oning: a Laboratory Manual, Cold Spring Harbor 5
Laboratory Press, Cold Spring Harbor, l|latest edition).
Expression of receptor is attained by expression of
the DNA encoding the desired protein. Techni ques for
site directed nutageﬁégis ligation of additiona
sequences, PCR, and construction of suitable
the Elhipgee Slamefer Quast eshisbus othergells arp glse gwitablaetrefowbly e cobs t he
are GiftamnaB4d drRhSFia Hal, @JIAI End¥rid, 15275006, 19990di ng t he
desired protein can be construct ed synthetically using
MetBdda Ebj@hdruSQ{ettoﬁ]biﬁnthﬂSﬁpl%@ﬁl@ REINLRS are¥elllkasvabin)thd £t

I f A
o SRt e deorep” PRHE P RPE Bt
Labomtarydhrass,iCold Spking Habomhtesxdadomcmnpmgsmﬁﬂmemm mmame(b e
by e&{glrgélsiog %‘fl thquI&K %n % ?ht%qfe&%d ?)%gelfne %%mgeﬁ bfltevd\?r cle

, expression s AOW av i'ch are
mutggerAsist llgﬂtlen wif tadditionsl dequenges, ACR, @hd fvosstrystion naf| suitabiey

expiafsRE A esiafe allBSEow, SE Bnd iR BE LR PRl %r gy 'aﬁw BNAC

hosts such as east plant cells, I nsect

encqdipgriht desiied é’fqt%n oy beabpretacted sapibEticlly pngesiangasy |sghd

phasexwhﬁqleb nﬁeféﬁ@ly & ﬁemi@ FestBbtfonRANOF B4R JE liglonV Suflabidh e
{0, observe . bi or stimulation or

confq] e B Sgcpp A FSsiion OB Gred pqoing FRIEIC GFy
be plrcsztdea’toelﬁe DalAl coﬂh@’@é@éﬂb&s ae mtvadlﬂlma@n telpresion rsﬁ&ﬁr@ Gre

rec . be d e bi ndi ound.
nowisGiERs Shick B oBRpatBE s SRR S S PR R ERE o
hoste suchl a3 aderentd| gpkirpdiiel lmsts smtrms eaks, plamheelbbeinssedells,Al SO
3&%5%%65]% %Fh&h@ﬁd%ﬁ%says can be performed. Another
I ivol v

ssay es screening for FSH receptor agoni st

Ce11§ &Hﬁ’éj the k}éfce 1 &6 'ﬂeﬁ' Oftactedt il {h@ttéSQ @orﬁgouﬁdefbe&fsé?&e
iated cAl accumul at1on. Thu such nmet hod

mdﬂ%vmw‘e@aﬁoe%ﬁmé@m%ﬁ%ﬁmqnﬁ@lmm or on the cel |
é ost. cell and eﬁggo& ng.the cell to the 25
TreeYe yc&? Bﬁﬁ | MYRRAER S RIPESSTE TPORRINT PRV
tomﬂmerelbmﬂmgobcfompéthﬁ can be reduced or increased,
depending on the inhibitory or stinulating effect of
For mpasurement of binding tdlipactiyel 14belndipmiporescentielabadaiaptipounds

may BE LRE IRk titfop blnbiGE SRR banRLBERALEL S 1| nvol ves

I ncubation of FSH receptor- expressing cells with a
Anofi QR tivalvePfRreb@RDRr PSH tosHtdr 88dnist ORI biy Betdrhhing
stlmglgt?osneo ?‘eeceptgr ﬂawdlated cAMP accumulation. Thus, such a method involves
expression of the receptor on the cell surface of a host cell and exposing the cell to the
test compound. The amount of cAMP is then measured. The level of cAMP can be
reduced or increased, depending on the inhibitory or stimulating effect of the test

compound upon binding to the receptor.

Screening for FSH receptor antagonists involves incubation of FSH receptor-
expressing cells with a concentration range of the test compound in the presence of a
fixed, submaximally effective, FSH concentration (i.e., @ FSH concentration that

induces approximately 80% of the maximal stimulation of cAMP accumulation in the
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30 fixed, submeximally effective, FSH concentration
(i.e., a FSH concentration that induces approxi mately

w@oNstos67vhe maxi mal stimul ati on of cAMP accunubGk/EP2003/051024

the WD 2004/ 056779 PCT/ EP2003/ 051024 - 18 absence of
test conpound). Fromthe concentration-effect curves,
the 1C50 value and the percentage of inhibition of
FSH i nduced cAMP accumul ati on can be determ ned for
each of the test conpounds. As reference conpound
human reconbi nant FSH can be used. In the alternative
al so conpetition assays can be perforned. 5 In
addition to direct meaddrenent of e. g. CAWP levels in
the exposed cell, cells lines can be used which in
abseageciiftiesh porarsuad) aFram e somppniiption-efiect syvesr the AGo TRIFRATINA

the Fh@niBgeSSt mﬁl&a&h%ﬁfgfﬁﬁidly&& BARIP SR uhtibNAN R R e
reporter gene the expression of which responds to the

for qa%%ﬂ coipst Coppoundsy A 1efEsHET f@fpog&%wmegml iprat B pan

be ubed A @Heblt@naive RbOtbimpdiRioR BssHQ 0& Hepeif@ithed.n such a way
that they are connected to novel cAMP responsive
el enents. In general, reporter gene expression night
be controlled by any response elenent reacting to

In addition ¢ digect moasiremerft oCARRAMY) levedbinghe eposed e¢ll, gdladigesar e

can ﬁ?’] Bsed WRRHAE @@tﬁtlonetg Ctl‘aﬁisfé%goﬂ Wit ?e'cé}%r%béﬁﬁ% DNARleBdone

sphatase, firefly luciferase and green.
traanff%?é ratice fecandy PYiiestisoding e 199pTici geps the espressigatpf which

respbildS RIBRCTeVeY 3t d ANIP. IS SAY Sortd Rndd@hibht ke @Am iudible bigighy t
and are. descri bed  e. . in Stra$g H nml er, A.

be oGRFoRa iR oY, AL oy o e @P?VebﬁWB‘i"E?P%S&Wnol
elembnth 14 .geddiel, p@RE Bénel dﬁpﬁes%ioh aiigia b8 @oritdilad B akyOresponse

e PR bl ST ST DuBRE Rt S wem et ars

encoelmg e ﬁtgallaxtt@l@sd t glklimer glfspHatsd, ngrefih e luclGasgenat agreen

ﬂuonfeé%gﬂw lp?cbef "I'ﬂe ggﬁglﬁiés%rf Gudll t%ﬂsagpfgﬁcﬂ;a%%gg lug %\leh)fcnown in

€ au I'ari es an
the Ztrh@ﬂalﬁfe@ﬂsw@e@g gningStratpiye, Ghuyilimnder] ésanm?ﬂemﬂefsky, AP,

(1995)6@.5.[9@% fechidl 618 sense of being conpatible with

the other ingredients of the conposition and not
deleterious to the recipients thereof. Conpositions
i nclude e.g. those suitable for oral, sublingual,

The $udsﬁmtmemnmsalso Ratdsnib I A plenpacsytichlnédnipotitanl bauprisihg @al |,

tem%g%r&gﬁﬂ ?lcl) %¥ %ﬂ%}na%e 1cﬁ$;%céept%‘?_le k& ‘the%lol” halvﬂxg i t

genegad] rformiudat F dn | admlxtltrh ewacphamcmtngaﬂedwemabhawﬂen@r gdent ed
opt1<ﬁ§]1}ﬁdtl§eg [h@ltaﬁeuﬂg éeﬁts T 9 iliafigs Jn?spi)ee‘taéce%tgﬁp’siﬁ Ith% %enseaof

wder s, gr anul at es, ut1ons, suspensions, t he
bemg p(pp@pauble with the other mgredlents of the composmon and not deleterious to

the recipients thereof.

Compositions include e.g. those suitable for oral, - sublingual, subcutaneous,
intravenous, intramuscular, local, or rectal administration, and the like, all in unit

dosage forms for administration.

For oral administration, the active ingredient may be presented as discrete units, such

as tablets, capsules, powders, granulates, solutions, suspensions, and the like,

For parenteral administration, the pharmaceutical composition of the invention may be

presented in unit-dose or multi-dose containers, e.g. injection liquids in predetermined
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For parenteral admi nistration, the pharnaceutica
conposition of the invention may be 30 presented in

wa@piokoskose or mul ti-dose containers, e.g. injerti/BP2003/051024

liquids in predeterm ned WO 2004/ 056779
PCT/ EP2003/ 051024 - 19 anounts, for exanple in seal ed
vial s and anpoul es, and may al so be stored in a freeze
dried (lyophilized) condition requiring only the
addition of sterile liquid carrier, e.g. water, prior
to use. Mxed with such pharnmaceutically acceptable
auxiliaries, e.g. as dggcrlbed in the 5 standard
reference Gennar o, et al Rem ngt on: The
ce and Practice of Pharnacy (20t h Edition.
am°‘E1tSp &r FEgRe ippeafed il ard gppalengnd paNTso beetoreddp o Seezk | y
dned:’@idphlﬁzed) Blhaition eRikihg ahly Mérudaﬁsﬂ ufdté}@e liqhd \@ried /€
wate gn o By be conpressed into solid osage uni'ts, such
SE'BiIPFE tablets, or be processed into capsules or
URRP ShhO geans arnaceutl
Mlxez?llcce ?ﬁ%llgl aeuﬁ)! ceeptgc i %{be%n?gcaﬁn éjpﬂll thed as
standgrdf Ieﬁﬂr@cq@mosllt ﬁtcm RemglgtoasTWazempeaﬂd Bfactzce of

Phara8P@H R EdfRBn., 1 gplﬁégﬁ V&lﬁfa{& gj Wﬂkﬁ@ 2660' ?ee e%)ecu‘?‘lpy

emul sion, or as a spray i
Phargagepticgl Mmuifaﬁtuee@a@eaoam qgsnt nllabrebe Gs@rcﬁﬁedomn v@xdtdosagal

unitspdkel Asi plBStaBIbIS, dr Besprf)deksle@ﬁl% c }t)s‘&EL & sﬁﬂﬁﬁﬁon@@ by TRkdsGr

bi nders and t e is con n general any
pharggesutically accepty ‘gealhﬂ\}‘dsa&‘@emﬂ%lagenécfaﬁlthe@pm 8h adBeds not

compositiar, fegr as i Injbcﬁdileprépdﬁﬁéﬂ & tHef fornl 6f AGIMINGR, skspeRGaOUNdS
ble carriers with which the active

mmmgggnfw Sm?ﬁegﬁ%vﬁﬁf?ﬁ% can be administered as solid

¢ SAERP |

Fo 1%er i vgcilfdl/debga% a‘ﬂ'g4 :{ﬂe 4 a?%t CO%enugna? %Vgglgﬁcéraggéﬁmfjsed
CMNF%&éﬂbﬁﬁB¢éméﬁbami§w1*@#8gmkamhﬁﬁahlgmdahmwgmmam+on
ceutichfly @¥StabidARRE 'wﬂﬁﬁ dods §1Qlt PRl eGe %ﬁth 'tl%eﬁﬁc?loﬂ" b4 @05.and

sterile injectab sol ut1 ons used contalnlng

compgyds AL §P1F391° SEEEP vl it ﬂsplem\su aggpt affbningention

can baﬁ&ﬂnﬁfstebwfai édliﬂ c&@@l i6ns ifcHflb 1R s el |c§lﬂ1@os9 liéf‘ﬁr&k e®r
|nvent|on further 1ncludes a

gﬁt ene l, g
c¥u F’S sehs et o, SHebls c3mRqURiSe T arenteral
admingtetion, gatoud RuspeaEibis) &bloRio sﬂin%"koﬁﬁ&ﬂﬁaﬁﬂ @&nmhﬁéth@é

| Ie fo id. co ositi.o said gi
sonnBll hAPHE 1B St TR Pereti vl ool 688 e
and/ocwﬁtpngaglentamucﬂnms piopydent glyca or bundereigho@lf or e descri bed. 25
The tetrahydroqui noline derivatives of the invention
The . @nypntion sRrther  inglyilasi 8 t rhawsepcsutical heompbsition, of  hexpihtefirabl e

describB i Bsn@itlali GAWiI SNk RS matPRSduRithd @ Qfd &)m(f)gsrlt%noiau@m ve

mat er i al
packagmng material including instructions for the use of the composition for the use as

hereinbefore described.

The tetrahydroquinoline derivatives of the invention can also be administered in the
form of implantable pharmaceutical devices, consisting of a core of active material,
encased by a release rate-regulating membrane. Such implants are to be applied
subcutaneously or locally, and will release the active ingredient at an approximately

constant rate over relatively large periods of time, for instance from weeks to years.
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encased by a rel ease rate-regul ati ng nmenbrane. Such
inplants are to be applied subcutaneously or |ocally,
w@nw406d779 r el ease the active ingredient at an PCT/EP2003/051024

approximately 30 constant rate over relatively |arge
periods of tinme, for instance fromweeks to years. WO
2004/ 056779 PCT/ EP2003/ 051024 - 20 Methods for the
preparation of inplantable pharnaceutical devices as
such are known in the art, for exanple as described
in European Patent 0,303,306 (AKZO Nobel N.V.). The
exact dose and regi nen of adm nistration of the active
ingredient, or a5 phar¥faceuti cal conposition thereof,

wi |l necessarily be dependent upon the therapeutic
Methqds & tthetpaepwatiercefiimpleniatle phampaentical g vi¢ens hesuch hie kyown
in ﬂﬁgﬂtf&a&ﬁﬁﬁlé escriB@fin E’Xteﬂ@"ot.’-&b?a 5d?ﬁAKﬁé&\§dbﬁl g
conpound, e route of ‘adm nistration e age and
condi ti on of the individual subject to whomthe
medi canment is to be admnistered. |In general
Thepanaan&cee adndanégﬁnahsdfraﬁﬂmmamqwifrt&s abmbetngtéoisﬁges a han
%eéln &Jns ! haéé%%nqg r%o(_t)‘ ? %E‘es%ﬁ%[aé" ege r&e%aon the eerft%:P c
effettmrhm schigved élreatnlegt of ouiblahtmsccmtr@@p)ﬂonﬂ Bndrgap eary kegthled y
mw&hﬁu@a G5kt S adRSRABY anl PSR SRR PO dose
m'ni ster

or as e subdoses a at appropriate
mleﬁ‘tab?“bHPt@W m@egwémm@hletodwdm@rsterqdn case of fenale
r eci pi ent . doses to, be adm ni stered at

In ggngmal areplsial pyation, requies) lowen,dasagsh & athee metnds plual
dmﬁmhtﬁm wiiéh glesage dasendui hpoﬁ&bﬁdi@lonlﬁoﬁf@@t Aedbs4pk for

i st.ration ffer a mal e
s iy om0 25 b Riried el g e
be prasengadtas ome doagolrs mudtipte subdokdsadminystered ot apprdpeinte asgrends  of
1 ti L&es| .
tropdifi B8 5% s 655 o8 Rpale eliiBul S oBlee b pomipiversd s,
applgmeer @ﬁly finderyald @rougtfout the imenstraal wffdc;t'lﬂnp dopge & walldisdkenent
FEamipRdtdR thalr Qfftef iGwdeh i s
responS| vté toq}%gH fe%g‘ﬁeogﬁngl%%g a%aet% V\eggs Thus,
patients in need thereof can be adm nistered with
sui tabl e anbunts of the conpounds according to the
Thus, e eohpannds abdordipnib e invamstioe ¢in Heluged imtherapy.on resi des in
the use of a tetrahydroquinoline derivative conpound
A fdutheriasprpett df ¢hegiavesticul refides muthaude off o rtetiahyairoyminolina clenivativeof a
comPE:g F’Jﬂl : e thnepa? forglﬁlatisfgxdthra (B{am'ﬂ‘J ﬁ%?grnﬁldlc%ent to be

anot her aspec I nventi on resides

useq; for th?etrea@@mo?f SOF@ESr BIPPENSa i GYBl liemtoa a@redipted ipgthways.

Thu§; PARAUNE R3Y | tRGedk Ren B8 NBMAkstelAr Wil Builable OmobRAE of the
manuf acture of a medi cament to be used for the

compouads A¢eadimgfo theiRveptan ity

In another aspect the invention resides in the use of a tetrahydroquinoline derivative

Q

compound having the general formula I for the manufacture of a medicament to be
used for the control of fertility.

In yet another aspect the invention resides in the use of a tetrahydroquinoline derivative
compound having the general formula I for the manufacture of a medicament to be
used for the treatment of infertility.
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WD 2004/ 056779 PCT/ EP2003/ 051024 -21 In still another
aspect the invention resides in the use of a

W edonakordy oqui nol i ne derivative conmpound havi PQI/EP®03/051024
general fornmula | for the manufacture of a nedi canment
to be used to prevent fertility. The conpounds
according to the invention can al so be used for the
treatment of 5 hornone-dependent disorders such as
breast cancer, prostate cancer and endonetriosis. The
invention is illustrated by the foll ow ng exanpl es.
Exanpl es Cener al Cbnnents to The foll ow ng
abbrevi ations are used 4l the exanpl es: DMA =
N, N-di net hyl aniline, D PEA =

In il apthetoppens yihe invprtion: rudes i Abe use pf pigFabadrequinslingi d,

den%%[eo {)Qindtl?aﬁdng ﬁb‘tééherﬁz %ﬁ@rp%'ryhfét SanufRhk of a

O Benzotri azol e- 1- N, N -tetramet hyl uroni um

medicamen {9 be iR PraYat ‘%FR‘VU =

The H &18?1111 %?%g ot rl OL ef_x}l%% ch I\lsd It\>|é used }[d%rrt?ga elntugfoni um

honﬁenb-lde;mnmydlma'scmgm bleasydnper fmestatedancer £hd bbdometriosis.
fl uor enyl met hoxycar bonyl chl ori de; DWF =
Thefgventigh ipdusiratedbythefollevingeremples.er t - but oxycar bonyl ; TIE
= tetrahydrofuran. The nanes of the final products
described in the exanpl es are generated using the
Bei | stei n Aut onom program (version: 2.02.119). Unless
d otherwise, all final products of the exanples
Exagl{leﬁfg are |yophilized from 20 water/|, 4-di oxane
Genrrliw ures or water/acetonitrile mxtures. If the
N pBURE Sas  prepared as a HCl- or TFA salt, the

Therfaw@;gt db¥Rviakdnsl SreWREEin AR S@mb1Bs: mm&pzvme@nmﬁks to

b Th
DIkl ﬁ&i%ﬁ%ﬁ%@% TERE ﬂ**%‘%‘*%e“a%%& HBAD -0 ictert-
butyl é"f"é%ci‘FP‘ﬁ%(l"iteoﬁB T ErRsarairszolpl kAN, h?éttﬁf?dﬂeﬁlyl“@&“mm 5
tetraflnorobompi HATLBT 2)(7-b&0MakoBiazvie: 1-§1)-00A, N | M tétramethyleinmot | on:

hexaihGropt35ohaR]  Bba! EB MRS ?ﬁdé{hexycér@o&l smﬁdéfmt Ao
ven

fluo 8%%%&‘3?104/ uoroace |c amd gradf ent: s%rltvent

b“'“’N“BVb@‘E 820/ 85/ 5 (v/ v/ v) in 30.00 mn, then

0
;h;‘;;;%iw %g@ﬁ%% v f%ﬂﬂa Aot e Shnereletietry 't
nery pro. ‘ed: Gradi ent: sol vent B/ C
Unled¥ stied &ﬁ&@‘s@ al1FinHSAERED of 44 Wathblel Belgip aIQQyoBhlﬂzedtfR)ﬁf‘

watel Hqscﬁ(%(gxtxe m%&urgp ora water/]ace{]omml% Omlx ?f %e compound was

prepared as a HCI- or TFA salt, the respective acids were added in appropriate amounts
to the solvent mixture before lyophilization.

The following analytical HPLC methods are used for determination of retention times:

Method 1: Column: § pm Luna C-18(2) 150x4.6 mm; flow: 1ml/min; detection: 210
nm; column temperature: 40 °C; solvent A: CHsCN/H20 = 1/9 (v/v); solvent B:
CH;CN; solvent C: 0.1 M aqueous trifluoroacetic acid; gradient: solvent A/B/C =
65/30/5 to 10/85/5 (v/v/v) in 30.00 min, then constant for an additional 10.00 min at
A/B/C = 10/85/5 (vIvv).

Method 2: Identical to method 1, except for the gradient used: Gradient: solvent A/B/C
= 75/20/5 to 15/80/5 (v/v/v) in 30.00 min, then constant for an additional 10.00 min at
A/B/C=15/80/5 (v/vIv).
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A/ B/ C = 15/80/5 (v/v/v). WO 2004/ 056779
PCT/ EP2003/ 051024 -22 Method 3: Col umm: 3 m Luna

wW@2m30277900x2 mm flow 0.25 m/mn; detecti oPCT/RRID0O3/051024

nm colum tenperature: 40 C, solvent A H2O sol vent
B: CH3CN, solvent C 50 nmM phosphate buffer, pH 2.1;
gradient: solvent A/B/C = 70/20/10 to 10/80/10 (v/v/v)
in 20.00 mn, then constant for an additional 10.00
mn at A/B/C = 10/80/10 (v/v/v). 5 Method 4: Identi cal
to method 3, except for the gradient used: G adient:
solvent AAB/C = 65/30/5 to 10/85/5 (v/v/v) in 20.00
nin, then constant for %2m additional 10.00 nin at
A/B/C = 10/ 85/5 (v/v/vf Met hod 5: ldentical to method
Method 3 Celapp: ¥ ign LpnaeC-48(@41081% mpy Sew: (35aymint detestitny 8t  AB
nm; colunibleiberbiore 040X Osofvent): Ho0; s3Befi®: CHECN;tsbivent COSGimMt

phodfgﬁ:{te ﬁlﬁ”fe@qﬂ!i ¥ ﬁileng- QoQbht 'N/@/Cai 7@@@1@0‘10/8&30%/@@ in

20.03 i éﬂfm&%’%gw Spaia, 15‘3@ bk BEsor s o
MetHdd/48 flerichMb Ylethdd B,Rxc2Pe E%Edleﬁt h§Q: GamsdaRivedtQ/BRN

RRik R P
A/B4qPT_%d/ (?r Vi eat i onsg{é 15 Met hod A Cgl um = z_una C- 18.
Methdd hﬁﬂ;ca m%%%Nﬁ le eg%gﬁgi @Iéd G{'/a lll_t|25Q) v%p%

7528 I8 100 i £W%%@%coaw 8t1° AR D10

0/10p (#v)- The appropriate fractions were coI | ect ed and

trated jtiall ' A =
Mot R S R BFL ch Eon o R B Ot e L™
= 3548/520 10/85/5 Qév/@/la 800Q miny then ppngiant 45 apjadditionall@g intig aton
A/BIOreltdss(viviv).separati on. Detection: 210 nm Exanple 1

phenyl - 4- car boxylic acid

The ?1“0‘3?}%{%??1104? "‘[34‘18%“2%%@{% HPNGrouriicptiong) - phen 11-2, 2, 4-
Metﬁoﬁ'AEfg A Lufa €38, Ghadidal: 039 Hoforofihid Rid A 1Bodm,bn
O IILIFARTT 10V 1 0490 e Pt o emsoding 1 e atsas c

sepaggtion] Petetionyul) nost The 2Bprépristex fiaetonofwere collected and

concbhtBRd (Furthiiphemeenedi ami ne (75 g), MySO4 (216 g),
4-tert- butylcathechol (1.8 g) and iodine (4.7 g) in

Method IB; §plyms =devae 6n8. ¢udientrdl0/GRLMEH: wo)/CRARET 8¢/24 foux

0/106 O1v) 203045 thineddybitig4n R Sask eNRpastiobyDdtdctiéds: 216 @n and t he
filtrate was concentrated in vacuo. The residue was

Exan%lt;ll;e

qmat ographed on a short plug of silicagel

A mixture of N-Boc-14-phenylenediamine (75 g), MgSO; (216 g), 4-tert-
butylcathechol (1.8 g) and iodine (4.7 g) in anhydrous acetone (600 ml) was heated
under reflux for 20 h. The MgSO 4 was removed by filtration and the filtrate was
concentrated in vacuo. The residue was chromatographed on a short plug of silicagel
using heptane/ethyl acetate = 8/2 (v/v) as the eluent to give the product as a brown oil.

Yield: 41 g.
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usi ng heptane/ethyl acetate = 8/ 2 (v/v) as the el uent
to give the product as a brown oil. 30 Yield: 41 g.

wORD02094/056779 PCT/ EP2003/ 051024 -23 (b). (1PCWEP2003/051024

2,2,4-trimethyl-1, 2-di hydroqui nol i n-6-y1)-carbamc
acid tent-butyl ester A solution of the conpound
described in. exanple la (41 g) in pyridine (200 m)
and CH2C12 (200 m) was cooled to O C. Acetyl
chloride (21 m) in CH2Cl12 (50 m) was added
dropwi se. After conplete addition the m xture was
stirred for 3 h at rooES tenperature. Ethyl acetate
(2 1) and H2O (2 1) wé 4 "added and t he organi c |ayer

?e arated drl,ed and concentrat ed in yacuo. The

®). Phee imethyl:1.2-dihyd; a terd aste
cet ate. |eld
(,1!

H rom
I 1- Acety| - 6-anj) no-2
scjbugh of e Sombeing depbiieid i a‘ffﬂaﬁ‘flré it /3818 Lmlaanrg
CHz@bgm@léafaa; proled dard PG Adgty] didorigl (HamD) dr CHyGi(50 mlywas
addedi deopwiee. QffteChidiplede adiiition ThAn{i g vad/sMyred BOG Wla) rdodr 2

temﬂ?:ratJ@ Bily? @&Hté)@ lﬂﬁ&tlﬁbe(% WRAGerE qeéea% %{Ftaﬂlc Q;y%
sepalgih, AR, S sopéegfnee el e S ey o0 %

crystplligaiop fiomethybacptatd and concentrated in vacuo to give

Ylel&% crude 15 product that was used w thout further

p'urlgflcatlon in the next step. Yield: 10.4 g (d).

Bi phenyl - 4-car boxylic acid

(1 acetyl 224tr|rreth.l-l2 di hydr oqui nol i n- 6- X1) -
A ) 2,3 4-drimmathyil-4.3-dafyd '=‘:" ound deSCI‘I bed in

P. 00
(Fdésc%dg‘il 'g‘ g;l%p‘"i‘é‘ﬁb @ij/ Ing Sgﬁ‘f/ mc tﬂ’m}ned’e ‘fm and
TFAt & (¥ s B0 fpr 2 h%a?aénw%wweﬁépwww é‘é?m

pH adansfed @ pHr 2 usinghd @ rMwasoesdNaOH sblntond MTha nigenit dyer waswas
sepa&eaaamghed il br26l a&ldl:ﬁ@ gb%ggg&a@édeﬁt \La@uo\ég)g%g? éﬂ;h&ude
procQl ks N Tt Pt Bhe Bl Rpe o &

Yielf:l 10aget yl - 4- (4- met hox) phenyl) 2 2 4-trimethyl-1 2 3 4-
t et rahydroqui nolin-6-yl J-am de Wile stirring,
al um numtrichloride (9. 7 g) was added to a m xture of

@. té]eh Ccicar%g)g it S(P ace and

amlde

To a solution of the compound described in example 1c¢ (10 g) and DIPEA (40 ml) in
CHxCl, (100 ml), was added 4-biphenylcarbonyl chloride (9.8 g) and the resulting
mixture was stirred for 18h at room temperature. Water was added, the organic layer
was separated, dried and concentrated in vacuo. The product was crystallized from
ethyl acetate.

Yield: 15 g

(e) Biphenyl-4-carboxylic acid [1-acetyl-4-(4-methoxyphenyl)-2.2.4-trimethyl-1.2.3.4-
tetrahydroquinolin-6-yl]-amide

While stirring, aluminum trichloride (9.7 g) was added to a mixture of the compound
described in example 1d (10.0 g) and anhydrous anisole (50 ml) and the resulting
mixture was stirred at 35 °C for 18 h. Afier this time, water was added at 0 °C and the
resulting mixture was extracted with ethyl acetate. The organic layer was separated,
dried and partially concentrated in vacuo and the mixture was stored at 0 °C for 18 h.
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m xture was stirred at 35 C for 18 h. After this tine,
wat er was added at 0 C and the resulting m xture was

wezxdnasi’ed with ethyl acetate. The organi c | ayRCT/BR203/051024

separated, dried and partially concentrated in vacuo

and the m xture was stored at 0 C for 18 h. WO

2004/ 056779 PCT/ EP2003/ 051024 -24 The formed

precipitate was collected by filtration and dried in

vacuo to give the title conpound. Yield: 7.9 g. 5

(1). Biphenyl-4-carboxylic acid Fl-ace 1-4-

4- hydr oxyphenyl1)-2 2 4-trinmethyl-12 3 4-

tetrahydro qui nol i n- 6~ 4]-am'de To a solution of the

npound described in exanple |le é? 9 g) in CHCl12
The ef%‘ed Pegipitfe was collegted by dfrgonyand sirigd froigensr torgive dhe title
compqundpr om de (5 m) in CH2ClI2 (50 nl) and the m xture
i IQ\i\ggkept for 4 hat 0 C Water (ca 500 nl) was
“'Cdreful |y added and the resulting lo mixture was
vigorously stirred. The organic |layer was separated,
drled and concentrated in vacuo. Crystalllzatlon from

tetraBydrd- Jﬂg@“ QthA carboxyllc aci d
11-acetyl -4-14-(2-di net hyl am no- et hoxy) - phenyl | - 15

To azolptiop-af therpemppphd des@ribgd i-exanplahe/(9®) mﬂmﬂlzi(m@al)/ét}o

°C wadiidet®a Sohitioh 8f boinQEREMIAS (Fnl) TOCE,EO{5Y ilid e nlilkr

was & SM‘H a%sé g%?@% ? Lse aketﬁJlé ded% tﬁe reQJ%an( 2
¢

re ad
st A CREPRAY oo e compyt ot 1pdg)
conciigated érsxgcnd. Quysipilization Gomathylscétate aifordoddirertitlg hompomfid. er
Yiel i.ch water and ethyl acetate were added. The organic
Q was separated, dried and concentrated 20 in
vacuo. The product was purified by preparative HPLC
(nethod A) and Iyophlllzed fron1a nlxture of CH3CN

¢1L ~ace ! 1 010 g
2 24Stﬁintethvml 2';‘3 d—tetrﬂlﬁldfﬁg]uﬁlﬁ %Laﬁﬁlde 'VS' ESL [ M"H] + = 576. 6;
HPLC. Rt = 14.96 mn (nethod 3). Exanple 2 25
Gengyahpropgaure; Ac Fe B Gslytidncofdky epmpound described in example 1f (70

mg) {dl DB €2 yill)-werdl did¢LELCOBLDY hg)radd@- fiinORAXM N GE@PYHIridd 2 4-
hydr&crhloﬁﬁé Wlmg} ﬁe%esﬂﬂ:ﬁ?fnﬁoﬁﬂr Oéé i usrt%%a O nﬁfn GnYl vghdﬂmvga

ond 5 s 0B i, e oyor o ppniind: i ey Pakeatige

in vaguqy |Th@pw9¢cam9rwn|ﬁmbbypremr@m I:IELﬂ yaietbashd)oanid dephiligedny)
fromaauilix@ig? §FEI;CN and water containing TFA to give the corresponding TFA

salt.

Yield: 18 mg (TFA salt); MS-ESI: [M+H]* = 576.6; HPLC: R, = 14.96 min (method 3).

Example 2
Biphenyl-4-carboxylic acid {1-acetyl-4-[4-(2-dimethylamino-propoxy)-phenyi]-2.2,4-

trimethyl-1,2,3 4-tetrahydro-quinolin-6-y1}-amide

According to general procedure A, the compound described in example 1f (70 mg) was
alkylated with 3-dimethylamino-propylchloride hydrochloride (19 mg) and Cs,COj3
(200 mg) in DMF (2 ml). The product was purified by preparative HPLC (method A)
and lyophilized from a mixture of CH;CN and water containing TFA to give the
corresponding TFA salt.
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30 (200 nmg) in DVF (2 m). The product was purified by

preparative HPLC (nethod A) and | yophilized froma
woreootose7of CH3CN and wat er contai ni ng TFA t o PCTEP100&051024

correspondi ng TFA salt. WD 2004/ 056779

PCT/ EP2003/ 051024 - 25 Yield: 58 ng (TFA salt);

M5-ESI: [MrH + = 590.4; HPLC. Rt = 15.36 m n (nethod

3). Exanple 3 Biphenyl -4-carboxylic acid { 1-acetyl-

2 4-trimethyl-4-[4-(3-norpholin-4-yl

propoxy) - phenyl ]-1. 2, 3, 4-tetrahydro-qui noliin-6-yl}-am

ide 5 According to ge;i%ral procedure A, the conpound

described in exarrpl e M=-(70 rrg) was aI kylated with

X nor phol i nopr o chl ori de Cs2CC3 (200 nm)
Yiolf R p T RS- B4 I gt R G T A6 et 3.
preparative HPLC (nethod A) and | yophilized froma
ExamppBure of CH3CN and water cont al ning TFA to give the

A
Dot o 10 il et Eheting PO B Skbin ) od.

propgsy)-phemy ) 3ed-ttrfhy drpranipolind6-ylhatisdey | | ¢ aci d {1 acetyl
2 4-trinmethyl-4-[4-pyridin- 2 vl met hoxy) - phenyl | -
1,2,3.4-igi[ghydro-g-uinolin-6-yl) -am de Accordi ng to
Acc@aﬁgfoage ﬂﬂ&sﬁe@hufeex ,fue chRBoun® aRerHaE md&%ﬂe bﬁd?m@ agamgl e
Vi %E grl e
: lﬁl{; ro hI or s Wﬁhl@ﬂ%@@ﬁ%dﬁ% éEdO'%)mD (5
Progyglwasp Y w;fgafﬁtmf?’#@dms‘yo )éBQF gphilize
mlxt(umgf Gd«CNndavatdr cdniaoixts THAzte give £he woreespringting TBA eeﬂt CH3CN

viof A <SRG A% T sbbe S E b sy Gl 2

596.4; HPLC. Rt = 19.75 mn (nethod 2). 20 Exanmple 5
Exa:Bi)]ahenyI 4-carboxylic acid {1-acetyl-2 2

Biphgivt 4lBLINE - dot? o0k E41r.'- Govsiginompbonsls ) am
phenyld.2. 3 ieiatuire nolin, deprocedure A the conpound

i t h
AecdiBEE ?’ﬁg Fﬁyﬁ%‘?@ﬁb?’ﬁyf’mﬁﬂg‘?’ F%%ed%%‘a%gﬁyl&.
lat e 5 pEd3iipTilS DY CHME) P (03 mg} ’é‘duct
DMEN&% npiMrTlfel pdduiot/ wes epafialt by @rdpithiie HPrHE r(mdthA) Anahd
lyophili£R Mrdrh Z£ thifthird 6faCHION Whé viker GoRNing MPF AVRL Sdive the
corregﬁ%ﬂﬁjﬂé rI‘RQ galTFA to

Yield: 60 mg (TFA salf); MS-ESI: [M+H]" = 596.4; HPLC: R; = 19.75 min (method 2).

Example 5
Biphenyl-4-carboxylic _acid _ {1-acetyl-2.2 4-trimethyl-4-[4-(1-methvl-piperidin-3-
ylmethoxy)-phenyl]-1.2.3.4-tetrahydro-quinolin-6-y1}-amide

According to general procedure A, the compound described in example 1f (100 mg)
was alkylated with 3-chloromethyl-1-methylpiperidine hydrochloride (33 mg) and
Cs;CO; (325 mg) in DMF (5 ml). The product was purified by preparative HPLC
(method A) and lyophilized from a mixture of CH;CN and water containing TFA to
give the corresponding TFA salt.

Yield: 60 mg (TFA salt); MS-ESI: [M+H]" = 615.4; HPLC: R, = 16.70 min (method 2).
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give the corresponding TEA salt. Yield: 60 ng (TFA
salt); M5S-ESI: [MtH + = 615.4; HPLC. Rt = 16.70 mn

w@ p@ihdd7®) . WO 2004/ 056779 PCT/ EP2003/ 051024 PERBP2003/051024

Exanpl e 6 Bi phenyl -4-carboxylic acid {

1-acetyl -4-[4-(2-di et hvl am no- et hoxy) - phenvl | -2, 2. 4-

trinmethyl -1, 2.3, 4-tetrahyddro-qui nolin-6-yl}-amde

According to general procedure A the conpound

described in exanple if (100 ng) 5 was al kylated with

2-di et hyl am no-et hyl chl ori de hydrochl oride (35 ng)

and Cs2CO3 (325 ng) in DVF (5 nm). The product was

purified by preparati vé®HPLC (method A) and

| yophilized froma m xture of CH3CN and wat er
Exawpletai ni ng TFA to give the corresponding TFA salt.

BiphthylatbarbB:y1i80_aciliFA( 13@&91)4 [M=delylanlid¥tddl oty phbiA- £ 4 HPLC.
trimdhy1T 200 EETh B LTI Fhige 1O EXaMPT e 7

BIrprienyT - 4-car boxyT

Accdrding@ €€ bdnkralprdsetiurt A, @tobﬁﬂbmﬁd [daéschibidrih Gkatmpfe M (@6hEEY ) -

{
ﬁﬂ b beidd 2%&113%5&1% {@E?ﬁ%@&@%&h&%ﬁﬁ gssyln an%r&dsdéo
(32 s S Aot wes puidiert Pigrepapiiee HPRG (methed A ¢ h
and Ayophilizsid\fraph b onikides ¢fyCH6 brsly water ¢o@Bining) TRndb Gy @EG
com{sﬁag&ngmmisﬂt 1s DVF (5 m). The product was purified
arative HPLC (nmethod A) and |yophilized froma
Ylel%@lmsr(g%ﬁal@%%‘ﬁﬁb%mféw &AL Rimip-Prmin (methtd 2. t he
corresponding TFA salt. Yield: 61 ng (TFA salt);
Exa E,SI [M-H + = 596.4; HPLC: Rt = 16.64 nmin (nethod
Mﬁ arrpl e 8 20 I\/br hoI i ne- 4 car boxyl | C aC| d

3 4tetrali _ q.-_m - qui noI [ n4 yI) phenoxy) p
d I d

Acccg@xﬁ%a"ié%e%@geqe m% 18 RS 55 1 d B

was glkilpted with 4wiicolyldrorigehinidiagkloridec(3? Img)(yﬂcﬁ @z@@ﬂ @25 mg) in

DMK 35 qhnb OTEYD proMcE )»@mpaﬁﬁécﬁy MHdpaiiet Hﬁﬁ%qgéth(@%) ) in

r r e

IYOP% ggmémm%ﬁg Ltg&I yoéﬁﬂ#l ézofg{aﬁgllgo?nmg trgn ur & of
Fasfhter. Yield: 95 ng; MS-ESI: [MrH + = 675. 6;

Yield¥8t ig (T A Salh, S ASTVTRS004 1D .c: REXAR fin Smethod 2).

Example 8
Morpholine-4-carboxylic acid [3-(4-{1-acetyl-6-[(biphenyl-4-carbonyl)-amino}-2,2.4-
trimethyl-1.2.3 4-tetrahydro-quinolin-4-y1} -phenoxy)-propyl]-amide

According to general procedure A, the compound described in example 1f (100 mg)
was alkylated with morpholine-4-carboxylic acid (3-chloropropyl)amide (53 mg) and
Cs2COs (325 mg) in DMF (5 ml). The product was purified by preparative HPLC
(method A) and lyophilized from a mixture of CHsCN and water.,

Yield: 95 mg; MS-ESI: [M+H]+ =675.6; HPLC: R, = 18.24 min (method 3).

Example 9

Biphenyl-4-carboxylic  acid  {1-acetyl-4-[4-(2-azepan-1-yl-ethoxy)-phenyi]-2.2.4-
trimethyl-1,2,3.4-tetrahydro-quinolin-6-yl}-amide

According to general procedure A, the compound described in example 1f (100 mg)
was alkylated with 2-(hexamethyleneimino)ethyl chloride hydrochloride (42 mg) and
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Bi phenyl - 4-carboxylic acid {l-acet [4-(2-azepan-|- 1y

et hoxy) - phenyl ] -2, 2,4- trinethyl -

WQ2®445d¢724 r ahydr o- qui nol i n-6-yl }-am de 30 AccopPdi/RERD$051024
general procedure A, the conpound described in exanple

if (100 ng) was al kylated wth

2- (hexanet hyl enei m no) et hyl chl ori de hydrochl oride (42

ng) and WO 2004/ 056779 PCT/ EP2003/ 051024 -27 Cs2C03

(325 ng) in DWW (5 m). The product was purified by

preparative HPLC (nmethod A) and |yophilized froma

m xture of CH3CN and vvater containing TFA to give the

correspondi ng TFA sal t2ield: 60 ng (TFA salt);

VS- ESIHEg< + = 630.6; HPLC: Rt = 17.25 m n (net hod
Cs2Gs. (325 mgk #nPME (@ omlli Preemgductywasaorifisd, by prepasstiye (HPLC
(methed &) ¥d- 1ophilided fronie tnkiytire/of [CH; CNYaAA Hatar @niplnipt TRAX 0l -
give MR odem%T%A%al{ et rahydro-qui nolin-6-yl) am de

Accor di o general procedure A the conpound
Yieldtes®aig (msu silfy; MSBET M-S =(630.6; HPLOMRS= 17%05kyih ahettbad)t h

3 pi col oyI chl oride hydrochloride (488 ng) and Cs2CCO3
Exa leé in io DW (10 m). The product was purified
9 Pepar atlve HPLC (mst hod A) and Iyoph| [ zed from a

ph ggrlr,ﬁ Q&&ﬁhm g’ﬁﬁsla@deel d: 884 rrg (FA sal t)
M5-ESI: [MtHI + = 596.4; HPLC. Rt = 16.55 nin (rmethod
Accgiling m@@lmcedm&s%mwmdmwbm yramplegldi(HO plwas
alkylated eithl 3-icldyl@vrida Mpgtbehdride X388pignand| §s,A02(34: p) et hy |
DMHE (%0 %1 4rte e&r&d%&)/%sopxﬂfﬂe@ Gy }S}e@:alﬁbe m@%ﬁ%& ray g to

lyopﬁlﬁze‘@lé PR oo, RS W 2 PR, BT (24

corrwg9ndala&Fe§21€oe (325 mg) in DMF (5 ml). 20 The product
P A).

Ylel¥va8§4 %&é{(“[{r e&i?,ﬁ%is%ﬁﬁ Fﬂﬁﬁﬁﬁ*'u‘r’&;%'gf h&é@t—h&gs .:L?gnﬂé%hod

)- cont ai ni ng TFA to give the corresponding TFA salt.
Yield: 40 ng; MS-ESI: [MH + = 562.6; HPLC. Rt = 21.63
ExaﬁiRl%lﬁm?t hod 2). Exanple 12 Bi phenyl -4-carboxylic acid

Biphenyl-d-catbox 11 agj 4 4

123 ,4-tetrahydro-gumohn—6-y. T)-amide

According to general procedure A, the compound described in example 1f (100 mg)
was alkylated with 2-chloroacetamide (24 mg) and Cs;CO3 (325 mg) in DMF (5 ml).
The product was purified by preparative HPLC (method A) and lyophilized from a
mixture of CH3CN and water containing TFA to give the corresponding TFA salt.

Yield: 40 mg; MS-ESI: [M+H]" = 562.6; HPLC: R;=21.63 min (method 2).

Example 12

Biphenyl-4-carboxylic _acid _ [l1-acetyl-4-(4-allylcarbamoylmethoxy-phenyl)-2.,2.4-
trimethyl-1.2.3 4-tetrahydro-quinolin-6-yl]-amide

(a). biphenyi-4-carbonyl)amino]-2.2.4-trimethyl-1,2,3 4-tetrahydro-
quinolin-4-yl}phenoxy)acetic acid ferz-butyl ester

A mixture of the compound described in example 1f (2.58 g), tert-butyl bromoacetate
(826 pl), K2COs3 (2.8 g) and acetone (100 ml) was stirred for 18 h at 50 °C. The solids

were removed by filtration and the filtrate was concentrated in vacuo to give the
product that was used without further purification in the next step.
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(a). (4-{1-Acetyl-6-[(biphenyl-4-carbonyls
0]-2,2.4-trimethyl-1 2 3 4-tetrahydro-

wa@eionosd7m 4- yl } phenoxy) acetic acid tert-butyl BSI/EP2083/051024
m xture of the compound described in exanple If (2.58
g), tert-butyl bronpacetate (826 |), K2CO3 (2.8 0)
and acetone (100 mM) was stirred for 18 h at 50 T. The
solids 30 were renoved by filtration and the filtrate
was concentrated in vacuo to give the product that
was used wi thout further purification in the next
step WO 2004/ 056779 PCT/ EP2003/ 051024 -28 Yield: 3.2

é4 {1 Acetyl 6-[(b|phenvl-4-carbony|)an1no]-2,2,4-trim

Yieldt3:d# - 1, 2, 3, 4-t et rahydro- qui nol i n-4-yl } phenoxy) acetic
acid 5 The conpound described in exanple 12a (3.2 g)
was stirred in a mxture of CH2Cl12 and TFA (9/1

(®). ( (4-Y)-AcetAQ-[(Biphehy®H-carbBayl) IBIndENS 4-friihyir D 3asradgded and

winbfE4 0 X HEENNE8 igoncent rated in vacuo to give the
t was used w thout further

The pattipolrhCdebdribed m¥x:ﬁiptb 123(32 §) wad Rirfed Jn a mixture of CH,Cl, and
TFAB{9H YW' rof} n‘& fo? @W'T‘oﬁel?ecc)lgo AR ShYdafa G AiduwYe was

conce e, 1o 40§05 Do CRIh Pt i 3PS s ilfout e
purifpatiesy. g| procedure B To a solution of the conpound
Ylelg%éf“ bed in exanple 12b (82 ny), allylanine (37 ny)
e DI PEA (226 1) in CH2C12 (5 m) was added TBTU (84
15 ng) at roomtenperature. If the reaction did not
reachlgo Ie%ll on after 18 h1 nor e TBTU and DI PEA wer e

trimebad.3, 4—1&&ahv&bcnai;nblﬁn-6-gy-emldwas ' separ at ed washed with
brine, dried and concentrated in vacuo. The title
GengrghpragerareBs Toa soletion o Fiy compgyad deseresd pippemplvd2h 62 A) .
mg),Yillglathine 457 mg); anBIES (225 MBiff EHECIHG b was-RKIE THRIU €848 19
mg) &t rboﬁmﬁap&&mé) 1 theZ@acENA0R! Bt ﬂeﬁchetkoﬁiﬂl%ﬁb/d affbr Q8 rhb ey 1 C

TBIRE il 13, wery agded, oSSR A5 RISy NEHERY .
orgapic iayat Vs sr%aarwir washed witlybrine drigh pert epnepnirsted irryegoy

nﬂeemmodmimq:onﬁhdmgptepargazemb(methmedpre B, the conpound
cribed in exa+rrple ’Efl(: ) Wastreated W th
it§ 8 e 3 T NG THO R AL PR A28 GEfpodi TETU (84
ng) in
Example 13

2.2 4-trimethyl-1,2,3 4-tetrahydro-quinolin-6-vy1} -amide

According to general procedure B, the compound described in example 12b (82 mg)
was treated with isopropylamine (38 mg), DIPEA (226 pl) and TBTU (84 mg) in
CH,Cl; (5 ml). The title compound was purified by preparative HPLC (method A).

Yield: 45 mg; MS-ESI: [M+H]"* = 604.6; HPLC: R = 18.63 min (method 4).

Example 14

Biphenyl-4-carboxylic _acid _[1-acetyl-4-(4-diethylcarbamoylmethoxy-phenyl)-2.2.4-
trimethyl-1.2,3.4-tetrahydro-quinolin-6-yl]-amide

According to general procedure B, the compound described in example 12b (82 mg)
was treated with diethylamine hydrochloride (47 mg), DIPEA (226 ul) and TBTU (84
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25 CH2A 2 (5 mM). The title conpound was purified by
preparative HPLC (nethod A). Yield: 45 ng; MsS-ESI:
wQ k36729 604. 6; HPLC. Rt = 18.63 m n (met hod BJT/EP2003/051024
Exanpl e 14 Bi phenyl -4-carboxylic acid [1-acetyl -
4- di et hyl car banoyl nmet hoxy- phenyl ) -2, 2, 4-
trimethyl-1, 2, 3,4-tetrahydro-guinolin-6-yll-amde 30
According to general procedure B, the conpound
described in exanple 12b (82 ng) was treated with
di et hyl am ne hydrochloride (47 ng), DI PEA (226 |) and
TBTU (84 WD 2004/ 056779 PCT/ EP2003/ 051024 - 29 ny) in
CH2Cd 2 (5 nl). The ti 1% Tonpound was purified by
preparative HPLC (nethod A). Yield: 51 ; NM5-ESI:
mg)[ipHpGl> & ngl). &ha titlgpimpounwas pyrified 9y niepargtive g&’b@ (@pythod
A). Exanple 15 5 Bi phenyl - 4- carboxyllc acid

e 4- r|neth Ovri di n-4-yl net hyl) -
Yle'éaﬁlmﬁi;ﬂ FSIthtﬁiy;ﬁl% W)Rtf 120%112!1(1@6110 Ay dr o- qui nol i
n-6-yl]-am de According to general procedure B, the
Exaﬁ@;gqgund described in exanple 12b (82 ng) was treat ed
. W th 4- p| coI ylamne (70 m%) ,, DI PEA (226 I,)4a d

1P '.L‘ AL scarb ~ReI 1-age
v IZ

.....

:O

AccglM

<l 0s AlZD t 114 )
2? ﬁ?nﬁep 2 30%3%1119 SS%EN Bl aeyCrey
was \tregted) :with 4 mgolxlwe A mg), DIEAE26 qlmm (&5mgpin
CH B EmDRIhetitle Zboﬁﬂouﬁt:l Wad prEifieds) I#éparah@([@lm @neltfod A) and

C T Vi
lyoyﬁjlﬁé@@r% ¢ Iﬁﬁﬁ&??{fda%%lﬁ AnQvaae c?;l carTg'grr%)yFll ¢ rrﬂtleet hoxy
COIT }SPO g As lt

Y:elﬂhgnﬂé OTFA sty AvBHS IRl RMY 16536 . R £ @halldthﬁv(ﬂéthM)' n-6-

| -am de Accor di ng to general procedure B
corrpound descri bed in exanple 12b (82 ny) vvas treat ed
Exapgpled62- f ur f uryl ami ne (63 ng), DI PEA (226 |) and TBTU

BipHeBl- %@(‘ic aaalz Chtyf- 5—(@([1111%&?&&541&%@}5@&

A) Yield: 50

= 21.31 mn
Accélﬂiﬁg he QenB])al prB&dE% &i}’ﬂie&:oﬂ:ﬁoﬁd ﬂmﬂbﬂd'lﬁl- etadpleorey| (SZngp i d
was(t?cat@&%tli'li%rfﬁ& ( H&P’B’IPEAW 6Cﬂ? BEeRTU- BB WPy ] —
CH;@E%] é}}lﬁ}”gg:u%lb éontlgolun %\mi%ed%y preparatlve E—I%E&? gth&y n0| I n-6-

Yield: 50 mg; MS-EST: [M+H]* = 642.6; HPLC: R; = 21.31 min (method 3).

Example 17
Biphenyl-4-carboxylic acid (1-acetyl-4-{4-[(2-methoxy-ethylcarbamoy])-methoxv]-
henyl}-2,2 4-trimethyl-1.2,3.4-tetrahydro-quinolin-6-yl)-amide

According to general procedure B, the compound described in example 12b (82 mg)
was treated with 2-methoxyethylamine (49 mg), DIPEA (226 pl) and TBTU (84 mg) in
CH,CI, (5 ml). The title compound was purified by preparative HPLC (method A).

Yield: 34 mg; MS-ESI: [M+H]+ = 620.4; HPLC: R; = 19.70 min (method 3).
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According to general procedure B, the conpound

described in exanple 12b (82 ng) was treated with
wQ20mohoryet hyl am ne (49 ng), DI PEA (226 ,il) PCOEFBIiN51024

(84 my) in 25 CH2CI2 (5 M ). The title conpound was

purified by preparative HPLC (nethod A). Yield: 34 nu;

M5-ESI: [MHH + = 620.4; HPLC. Rt = 19.70 mn (nethod

3). WD 2004/ 056779 PCT/ EP2003/ 051024 - 30 Exanple 18

Bi phenyl - 4- car boxylic acid

[ 1-acetyl -4-[4- (benzyl car banoyl - me t hoxy) - phen

11-2, 2, 4-

trinethyl-1, 2,3, 4-tetrafydro- qui nol i n-6-yl | - ani de

According to general procedure B, the conpound
Exagwplec!8i bed in exanple 12b (82 ng) 5 was treated with
Bipﬁéﬁlgzcciﬂéa%k;ﬂgﬁ defi9 méwr.ﬂ43§éﬁz§18£@ﬂo)n-ﬁaﬂox$ﬁ%rﬂénﬂ%z gg) in

h 4-

e l e.conpound was purified by

|1
L"S‘"{‘lﬁr‘é whmge” Ve . 53 ng: NS ESI
Acc[thE']td‘ gcneﬁﬁ?ro&dm@'ﬂ-@le dotapstnd Aestfibadi il XAl Y (@ mg)
.ﬁ %r?"?@rﬂﬂf{“%h PR PER M End PRy 04 e mclincl |
G Fﬁro%ﬂcoerr&hw S pyriBed Pt YLt GHOGA) of 1 ahydr 0- qu
Ylelhn.ﬁ' hdd ME-¥S1) A EE 65 BRL €1 RS- ztz% Q&ﬂ‘gﬁe%lod By.0 C edure B,
he conpound described i n exanple was

treated with N, N—drnethylethylenedranrne (49 ngy) ,
Exappld? (226 1) and TBTU (84 ng) in CH2C12 (5 m). The

Bmﬁehﬂlzrecapaaﬂmundacmas mlaeertﬁme,d [BYdiREBARNRS et Slcdihlaloy])-

: phafy1Y 8 l—lZZ3 -LcIc él' %H@%ﬁ% : aqueous
compound as

Acc&did@'to Stledal pﬁrbea{ue]s ik oﬁﬁpc{dnﬁhe@ﬁrba‘d)m edBpRSI2b (fMnp] + =
as‘iéé’t g& éfgﬁ ¥%§ne&%m§ﬂg't4§ 5, BPE R k206 i HIPFEAZO
Iy 65 5,

HfeeampRund wesrifit B PRI Ht froxy -
(mewhéﬁy |Dyoghilfration, fiom & mixire df sues Al and Bd-glokang aiforded?0
the theCompduad ad SHQEAR al procedure B t he compound
described in exa | e 1gb was treated wth
Yielgekl g Gialaat; H%hE s VLol Efé RtﬂWAnlemehqdﬁ)-and
TBTU (84 ny) in CH2Cl12 (5 n1) The title conpound was
Exaﬁlgfe'zq}' ed by preparative HPLC (rret hod A) Yield: 35

; 19.25 nmn
Biphepylydncar] 5 y1—4-(4-methy carbamoylmethoxy-

@)

According to general procedure B, the compound described in example 12b (82 mg)
was treated with methylamine hydrochloride (20 mg), DIPEA (226 pl) and TBTU (84
mg) in CH>Cl, (5 ml). The title compound was purified by preparative HPLC (method
A).

Yield: 35 mg; MS-ESI: [M+H]" = 576.4; HPLC: R, = 19.25 min (method 3).

Example 21

Biphenyl-4-carboxylic _acid _{1-acetyl-2.2.4-trimethyl-4-[4-(2-morpholin-4-yl-2-0xo-
ethoxy)-phenyl}-1,2,3 4-tetrahydro-quinolin-6-yi}-amide

According to general procedure B, the compound described in example 12b (110 mg)

was treated with morpholine (74 mg), DIPEA (296 ul) and TBTU (109 mg) in CH,ClL,
(5 mi). The title compound was purified by preparative HPLC (method A).

Yield: 85 mg; MS-ESI: [M+H]" = 632.4; HPLC: R,= 12.48 min (method 3).
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Bi phenyl - 4-car boxylic acid
{1-acetyl-2,2,4-trinmethyl-4-[4-(2-norpholin-4-yl-2-o0xo0

W0 2@tldwyy - phenyl ] -1, 2, 3, 4-t et rahydr o=qui nol i NnPGF/EP2003/051024

-am de According to general procedure B, the conpound
described in exanple 12b (110 ng) was treated with
nmor pholine (74 ng), DI PEA (296 |) and TBTU (109 ng) in
CH2C12 30 (5 m). The title conmpound was purified by
preparative HPLC (nethod A). Yield: 85 ng; Ms-ESI:
[MPFH + = 632.4; HPLC. Rt = 12.48 min (method 3). WO
2004/ 056779 PCT/EP2003/051024 -31 Exanple 22 N {
1- Acetyl -2, 2, 4- trinethjﬁ -4-[ 4- (3- nor phol i n-4-yl - propox
y) - phenyl]-1, 2, 3, 4- tetrahydro-quinolin-6-yl}
Example?2onp- 2- nethylan1no benzam de (a)

N-{1-AcedAOtN-trigre iy 4-{aL (3 WIS hblin- -y RorEhd i.994i n-6-yl)-c
totrsf RATfot AT f1y-3 phond O Bl BB D "Ceer 16 a
utT on of tihie compoun in exanple lc (17

(a). gm-md-@ga BAméHR-10- aﬂwdfb qiiAdBAbE ) (chBBMIY Jacid Ve luadaded
3 E%Egﬁg;(ZS g) and the resulting mxture was stirred

8h at roomtenperature. Ethyl acetate (ca 200
To adojutiam of thartcaspo(uilic@sdiibdd wekanpld W7 g} 4né DIPEA &I ml) imy er

CE ORI AR s Glica HidoBh @89) GRAMRLRHE bt VB ShiRa N
tsh st e e 6o 20 oy Syl 0ol B SO B ¢

orgaﬂg)layfllwmayqtedgfdned and concentrated in vacuo. The title compound was

purifledrbgtchomyio ety oh-sificageWssing CHeC)sl theleludn3, 4- t et r ahydr oqui
nolin-6-yll- carbamc acid 9-fluorenyl nethyl ester 15

Yieldigh61°& stirring, aluminumtrichloride (24.2 g) was
added to a m xture of the conpound described in
exanpl e 22a (16.5 g) and anhydrous anisole (150 n1)

(b) anbAtdid-4-@sunditok 124 Atrinethins 1.8.8 Uitét@bly dddquigdlinh-

carbfinic Akil 9fﬂu51]3h\;1m$thsrf%sterV\’at er was added at 0 C and the
resulting mxture was extracted with ethyl acetate.

Whikhstirroggdumigunh trichlorides(34.2 gpwasatided, to a divitad ofithel cquaotmdal | y

descﬁ@é&lclﬁ rék%ﬁ}ﬂ@@a‘ (6. y%st el aaﬁyhrsda %ni@%légl%tb SnlYVRRI 84 %ﬁﬁh g 8
eclplitate e

mixie T S0 S 0t P S D, vy et g e Y

resu@ag,ﬁaymaﬁg way,e@rqgted mth]g:ﬂgl ac(e‘@se The orgamc layer was separated,

dried dndAreially eohedntrathd thraxpping iheIn)ixtBre Ayad stored med PG/ for 1§ B, 3, 4-

The &b @ PReSpRAHy Aol b1l by flltratid® afkPdrRa@M $uc@Floive the title

cmng quorenyInethyI ester

Yield: 10.1 g.

carbamic acid 9-fluorenylmethyl ester

To a mixture of the compound described in example 22b (10.1 g) in anhydrous CH,Cl
(500 ml) was added dropwise boron tribromide (5.05 ml) and the resulting mixture was
stirred for 2.5 h at room temperature. The reaction was quenched with ice water at 0 °C
and CH2Cl, was added. The organic layer was separated, dried and stored at 4 °C for 20
h. The formed solids were collected by filtration and dried in vacuo to give the crude
product that was used without further purification.

Yield: 12.5 g.
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To a m xture of the conpound described in exanple 22b

(10.1 g) in anhydrous CH2CI2 (500 m) was added
waele@pnsEe boron tribromde (5.05 nl) and the reGUEP1003/051024

m xture was stirred for 2.5 h at room tenperature.

The reaction was quenched with ice water at 0 C and

CH2Cl12 was added. The organic | ayer was separated,

dried and stored at 4 C for 20 30 h. The fornmed solids

were collected by filtration and dried in vacuo to

give the crude product that was used w thout further

purification. Yield: 12.5 g. WO 2004/ 056779

PCT/ EP2003/ 051024 - 32%d). 1-Acetyl-6-anino-2 2
4-trimeth I-4[4(3 m)rpholln4y| - ur opoxy) - phenX! | -
@. 1, 2, 3Agetyich-praiherd 2 Gdu als O e a-phenwsdound

,Z,QWMMuﬂnﬂmexanpl e 220 (1 O g) CsZCCB (1 8 0),

4-(3- chl oropropyl)m)rpholme (330 and DMF (5 m)
A mijgtare of thercoppennd describerldn expgiple, 22¢ £1.¢\8), &G 1.8 @ ddBand
chlordpeopi)diph@linev@k30and)raad DMF (i inl) W62 atTéve"Cofogagiihe

Watlexaéé%rad&@sanqrtﬁeerﬂmﬁiﬂﬂ,dw&%ﬁ:&fbﬁrvﬁﬂ]%hzbﬂ YIRCoHEanic IQﬁ:r %§| e

puri f r on agel
el SRR Rt B R SR e el esndy O -
on S@lmge pying) CRaCL/ @%éomew@.anmoeuadn NeQH1/0 £ Ylefv/v) as
meﬁhqﬁ Acetyl-2,2,4-trinmethyl-4-[4-(3-norpholin-4-yl-pro
_phenyl -11 2 3,4- tetrahydro-quinolin-6-yl}
Ywmgz ®no- 2- met hyl ani no- benzani de General procedure C
To a solution of the conmpound described in exanple 22d
(132 ng) 5- bronn 2- nethylan1no ben20|c aC|d (101 ng)
A h4 o {] z

te&aﬁ;k,ﬁ_@-gﬁiﬁéhn%—ﬂ?-@%nioeﬂﬁ%ﬁ& BS’ benbiMidé €act i on m xture was
stirred for h at roomtenperature. Ethyl acetate

Gengnah me9dlq¢| q: Zo Msclution @fi the oraddufd deseribpd invesarapladtied32 The

mg)@&@ﬂWI i@ dng?gﬁdl?ﬁm 59/\&1%1%6 Mzg
ml) %g%{giﬁ ATy é 6%%9%/ g{:gagm ?eﬂ?er\zg@x ’F‘h reactmn aure ag stn're(fj

for 15 ptrrpern tempersiugs, Byt sogtate (S wd (%? % aqquus }@@Hwé o)
wero81d81. g oryiiddSier whddepfrated 456 3ashed WL CM &uesus NJOBR10M n
ml) aAE Ward (13) ml), EXRM Qorcentbhdd lin A‘Bﬁfoy lthe tife compound was
P““Jg dgﬁryg)g'%mgve }ﬁ,Lhél(m(e%o&’er' phol i n-4-yl - propoxy) phenyl]-1

Yield: 69.8 mg; MS-EST: [M+H]" = 663.4; HPLC: R, = 14.65 min (method 3).

Example 23

According to general procedure C, the compound described in example 22d (132 mg)
was acylated with 3,5-dichloro-2,6-dimethoxybenzoic acid (110 mg), DIPEA (255 pl)
and HATU (166 mg) in CH>Cl, (3 ml). The title compound was purified by preparative
HPLC (method A).

Yield: 68.3 mg; MS-ESI: [M+H]" = 684.3; HPLC: R, = 13.45 min (method 3).

Example 24
Biphenyl-4-carboxylic _ acid

phenyl)-2.2 4-trimethyl-1.2.3.4-tetrahydro-quinolin-6-yl]-amide
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tetrahydro-qui nolin-6-yl}

- 3, 5-di chl oro- 2, 6-di net hoxy- benzam de According to
w@emesd77pr ocedure C, the conpound descri bed i PCEEP2UDS/€51024

22d (132 ng) 25 was acylated with

3, 5-di chl oro- 2, 6-di net hoxybenzoic acid (110 ng), D PEA

(255 I') and HATU (166 ng) in CH2Cl12 (3 m). The title

compound was purified by preparative HPLC (nmethod A).

Yield: 68.3 ng; M5-ESI: [MrH + = 684.3; HPLC. Rt =

13.45 mn (nmethod 3). Exanple 24 30

Bi phenyl - 4-carboxylic acid [1-acet

| - 4- (4-{2-[ (furan-2-ylmhvl) - ani no] - et hoxyl -

phenyl) 2 2 4 trlnethyl 1,2, 3 4- tetrahydro qU|noI|n 6-

gmi&n.ﬂq_lz }ﬁgeﬁo_xggg&u& hdid @g egér- 4 car bonyl ) am no] 2
2,4-trinmethyl-1 2,3, 4-tetrahydro-

A n%fﬁlilfﬁ of thﬁcompyuqiqgmh@)w Pamplei lé ()i athybbriagpbacetate €220 A,

K0 X830r18g) Qhd béttone QEEORL) ehs dasdaribbed at 50 e.armglselidsfwetel Q) ,

rem@Jemﬂ' fRGQHDRE ‘zt'i‘ﬂtﬁ\te(\%%goﬂcln ) Wo(tg ?ge@ roﬂﬂ]ﬂ that
W”&ﬁﬁtoggﬁ&Fg' P&ﬁ%@%ﬂ#%%%ffpfﬁasionaangothé :iFtrate

YieM@g2 goncentrated in vacuo to give the product that
was used without further purification in the next
st ep. Yleld 1.2 g (b). Bi phenyl-4-carboxylic acid

. | - : 1

tn_m ‘ 2 ‘: o6 . A - 3 de
10 | |
%99%‘*1011 3“% &EP%%%)d?sgfs%ﬁfn s 2? i f‘%?ﬁ‘i'g P@&* Fealg
Wasafﬁreﬁl}lb aided bR AT8me), a@tthwes%@tw@w(% shirgd fd b atded
roornl texpeiaties. Bihyl hoataed 50 ynl wveds edded SiBopwide) foll el byopeme (S0
ml). |1%¥%&ue¥9@91a5%{39§sr saf,&éie@ﬁd e%%&%@ iy Jc&t@tdoyd]l afshat e

o e s R IR ) b

congepliniedin vague ¢ give thapigduct tatgyag @sqdmé ptdurther puritigationdns

the negestbpwi t hout further purification in the next step.
Yield: 1 g 20 (c). Methanesul fonic acid

Yield: 1 g {1- acetyl 6- [ (bi phenyl - 4- car bonyl ) ami nol - 2, 2, 4-
trimethyl - , 3, 4-t et rahydr oqui nol i n- 4- yl}phenoxy)eth
| ester To a solutlon of the conmpound described in

(). exdetinesullditic ((heid) (1A [(HiphényH4)catbbnyl)amino]-2.2.4-

trimethyl-1,2.3.4-tetrahydroquinolin-4-y1} phenoxy)ethyl ester

To a solution of the compound described in example 24b (1 g) and DIPEA (1.7 ml) in
CH,Cl (15 ml), was added dropwise a solution of methanesulfonyl chloride (310 pl) in
CH,CL (5 ml). After 2 h, water was added, the organic layer separated, dried and
concentrated in vacuo. The title compound was purified by chromatography on
silicagel using heptane/ethyl acetate = 9/1 => 1/1 (v/v) as the eluent.

Yield: 870 mg

(d). Biphenyl-4-carboxylic acid [1-acetyl-4-(4-{2-[(furan-2-ylmethyl)-amino]-ethoxy}-
henyl)-2.2.4-trimethyl-1,2 3 4-tetrahydro-quinolin-6-yl]-amide

General procedure D: To a solution of the compound described in example 24¢ (87
mg) in CH3CN (5 ml) was added 2-furfurylamine (107 mg) and the resulting mixture
was stirred at 70 °C for 18 h. The mixture was concentrated in vacuo and the product
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CH2C12 (15 m ), was added dropw se a sol ution of
nmet hanesul fonyl chloride (310 ) in CH2Cl12 (5 m).

WQ@\Rd0e0527h, wat er was added, the organi c | ayerPCT/EP2003/051024

separated, dried and 25 concentrated in vacuo. The
title conpound was purified by chromatography on
silicagel using heptane/ethyl acetate = 9/1 => 1/1
(vl/iv) as the eluent. Yield: 870 ng (d).

Bi phenyl - 4- car boxylic acid

[1-acetyl -4-(4-{2-1(furan-2-yl nethyl)-am no] - et hoxy}-
30

phenyl )-2, 2, 4-trimet hyl34- 2, 3, 4-t et r ahydr o- qui nol i n- 6-

yl'l -am de General procedure D: To a solution of the

wascpnifier byl pebparativie JERL.G (mathod i)l sndZgeph{lizdd from)a mikt@HBCN (5
CHAUN anW@gtePeb@thingTRArth Ui Y the BdrREpohdily TFM 3ai@nd t he

resulting mxture was stirred at 70 C for 18 h. The
Yiel 47tmog @l cME FSEIMAHE o= §28.6yBERIY Ramd 1 631@1np(msﬂiut4) WO
2004/ 056779 PCT/ EP2003/ 051024 - 34 was purified by
Exam gparative HPLC (nethod A) and |yophilized froma
xlture of CHSCN and Xvater contai ning TFA tcl) gi ve the

e draxy- hrdiaethxl-ef bylgn 0-

quikblin=6-$}-arbide M N (rrethod

1) . ‘ | e 255 Blﬁ)henyl4 car box ic acid
Accp fmgé%ﬁfgnefahpl{oaed{“z R, Shaogipepng described; theraranlR P4q (F hgp)

wasdtehtok with Ptawingt2-methyl;pdoparr-i-oietl 6/ gl inZ CIBCH- (6 enl). dhy tio- qui
com@a{nunmé Plkifie@ By PephEHe f@ﬂ@(ﬁéﬁoﬁeﬂﬁﬁtﬂ' ﬁ%@g%ﬁ D,

{ r eogt ed Wi é ﬂ ag&%ﬁ;%,%ﬁgﬁﬁ r@%‘%‘%ﬁéﬁg‘f in
YieldHAGhd (TP ArshE); MSIBSLAIMHHE = 619 8PBRIT] R\A 0. wminf(hﬁtﬂocb%

pr eparative HPLC (nmethod A) and Iyophilized froma 10

E rzgre of CH3CN and water containing TEA to give the
xa&‘(?‘“T spondl ng TFA salt Y| eI d 21 gy (TFA sal t):
L Q P et

Accanchngdc} g@lenbmpbedpﬂqé?)ylle) Goml,qunB Mscnbﬁd?/mhmp@ ¢i(Bbmgh- 6- y
was| freafl With 3Tk OB idnd Q198RS aLcI(:Im;w qSIURIE Bhe adgfu o
oAU o WP T ), DB ki

mixtppeeot (HeC I ands W& n%? t?r&“feﬁ‘éfoFOH?FPﬁ‘id@fg&}FétSP e HPLC
Ylel(ir@trﬁﬁ){'ﬁ )sa ”ﬁs'@éﬁlﬁbﬁh“gl%ﬁf ﬁéﬂ@&ﬂ‘léi%ﬁ &fethgﬁﬁg TEA

nt al ni TFA to give e correspon
salt. Vi eI d: 40 ng (TFA salt); MS-ESI: [MtH + =
Exag@p® 2], HPLC. Rt :10. 15 nmin (nethod 4).

Biphenyl-4-carboxylic acid
phenyl}-2.2 4-trimethyl-1,2,3.4-tetrahydro-quinolin-6-vl)-amide

According to general procedure D, the compound described in example 24¢ (100 mg)
was treated with ethanolamine (100 mg) in CH3CN (5 ml). The title compound was
purified by preparative HPLC (method A) and lyophilized from a mixture of CH;CN
and water containing TFA to give the corresponding TFA salt

Yield: 50 mg (TFA salt); MS-ESI: [M+H]" = 592.6; HPLC: R; = 10.32 min (method 1).
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20 Exanpl e 27 Bi phenyl -4-carboxylic acid (I-acetyl -
{4-12- 2-hydroxy-ethyl am no) - et hoxyl - phenyl }

WO 2002/086779 i met hyl - 1, 2, 3, 4-t et rahydr o- qui nol i n- BEEP20831051024

de According to general procedure D, the conpound
descri bed in exanple 24c (100 ng) was treated with
et hanolam ne (100 ng) in CH3CN (5 m). The title
compound was 25 purified by preparative HPLC (nethod
A) and lyophilized froma mxture of CH3CN and water
containing TFA to give the correspondi ng TFA salt
Yield: 50 ng (TFA salt); MS-BSI: [MrH + = 592.6; HPLC
Rt = 10.32 nmin (nmethod 3)- WD 2004/ 056779

PCT/ EP2003/ 051024 - 35 Exanple 28

ExaBipNnSnyl 4-car boxyl I C aC| d _
ot DS ag brdabeny! -
Rdr 0-gul not | N-6-XI - -ami de

g2 e 2 D, the conpound
Accgﬁﬁl%rté P&Eral ﬂo@eﬁﬁ@'@ ﬁle%éﬁp({uﬂr@ QesBEDed iPe 4R %Eetzfl@@b@ gmtg?("'et h

wes e P AR ST o TR 0} Talicodhponud ey )
purifiertioy grensrative HBHC Km@tmdaAhqns%tlm ilizerl fropgeNixtye af GH@Y
and &vatef mnminhxgmgﬁegievmehﬂwdmpﬂ&semondl ng TFA salt
. Yield: 45 (TFA sal t = 591.4; HPLC
ik Bl TR s METHSNBR = 7 s hhT 0 2604 g (etiod 1.

Bi phenyl - 4- carboxyllc acid
Exampied®et vl 2, 2, 4-tri met hyl - 4- [ 4- (2- pi per azi n- I-yI - et hoxy
.-pel.—1,234tet d I

=CATQOXY

was treated Wwth

A°°§f8°e%€§%le r°°‘“‘8ﬁ? ‘h&?"’B Ouﬁ“ s v&aﬁeﬁé‘% {180 gty
wasgfirgtef yatsHpiparazag (4bmehintit & o) Ehptfle sompoyed Wat er
puribiahtyepreganjva AL C GmehodeA) dné yophilied fiorch mixidFeAf CAJAN
andWa@} &nta%ﬁg'ﬁA(ta-Eﬁe ﬁl@lc&}espomngﬁA satMrHl + = 617.6; HPLC

(et hod le 30
Ylelﬂ’tﬁSFﬂIg)ﬁiFAsal@, Mﬁfﬂ@@:)[M‘l'H@: =a@f7:§ HPLC R; = 9.54 min (method 1).
(3 {4-[1-acetyl -6-(3,5-dichl oro 2, 6-di net hoxy_
%23% | am no)-2 2, 4-trimethyl -
tet rahvdro qU| noI | n 4- yI I - phenoxy} 2pr opyl) 2o

tetrahydro-quinolin-4-yl]-phenoxy}-propyl)-amide

According to the same procedure described in example 22d, the compound described in
example 22¢ (1.0 g), was alkylated (with concomitant removal of the Fmoc protective
group) with morpholine-4-carboxylic acid (3-chloropropyl)amide (448 mg) using
Cs2COs (1.8 g) in DMF (5 ml). The title compound was purified by chromatography on
silicagel using CH2Cl/ 2% concentrated ammonia in MeOH = 1/0 => 9/1 (v/v) as the
eluent.

Yield: 894 mg.
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t etrahydr o- qui nol i n-4-yl]-phenoxy}-propyl -am de
According to the sanme procedure described in exanple

WQ2a4/05d1@ conpound described in exanple 22c (BCODEPR)003/051024

was al kyl ated (with concom tant renoval of the Fnoc
protective 25 group) w th norpholine-4-carboxylic
acid (3-chloropropyl)am de (448 ng) using Cs2CO3 (1.8
g) in DV (5 mM). The title conmpound was purified by
chr omat ogr aphy on silicagel using CH2Cl12/ 2%
concentrated ammonia in MOH = 1/0 => 9/1 (v/v) as the
eluent. Yield: 894 ng. 30 WO 2004/ 056779
PCT/ EP2003/ 051024 - 3661 b). Morpholine-4-carboxylic
aC|d (3 {4- [I-acetyl 6- (3, 5- dlchloro 2, 6 dlnethoxy-

AL ,« g

benio 1amﬂm 432 312- Ll dro- aﬂblﬂlm- SH gener al
rocedur e t he conpoun eScCri I n exanp e 30a
28 ny) 5 was acylated with

Acc&dﬁg%l b fockdifte € 1B CHPOUREMRERIbE RCdx gfl@@@t(ﬂmm Dl PEA
d

was(a ?ﬁﬁwﬁ% é— % ngf})eﬂz&c 938 n{ ;@% tithe
%E ﬁggghﬁﬁur##Iggl%XWEhgﬁgkn %;S%m-ﬁﬁ%iwégﬁﬁgg A) .
IHWZZﬁ@mOMAh (method 2). Exanple 31 io N{

Yiel%{f@%ﬁl}g%?%f?ﬁ’i?@ﬁ{gﬁsuyﬁ clxi= %3%pmetlho£‘2).4 yl-ethoxy

t et rahydro- qui nol i n-6-yl }- 3, 5-di br ono- benzani de (a)
]ha&pkaetyl 6- ami no- 2, 2, 4- trlnethyl 4-[4-(2-norpholin-4-y
.Dh 2 , l,i

'onal.annunts of Cs2CGCS3 and

A m!&n(r@ of ik ‘B&Rﬁuﬂé’ hdseriBell RN QB 2%/ %;i %bbwgl é’@ (Qd ded.

and

oS o 8 a7 0 B D A0 o R g L BT

for 13chy Ehe sgpeionidid met reashl comanletion eprdaadditionah amepmisof CHEEs endt | e
N-(2cehiopsthiyl)-nvs@gsholint hjdredhiobiyle AebreC AERABIAGRF ARNYealtidbn was
complete &4&9&% USadA%n e Ghizfure WA GRS RA L &8, CBMR dranid

layer was dnedl and concentrated in vacuo. The title compound was purified by
chromatography on silicagel using CH>Cly/ 2% concentrated ammonia in MeOH = 1/0
=>9/1 (v/v) as the eluent.

Yield: 905 mg.

tetrahydro-quinolin-6-y1}-3,5-dibromo-benzamide

According to general procedure C, the compound described in example 31a (157 mg)
was acylated with 3,5-dibrombenzoic acid (150 mg), DIPEA (313 ul) and HATU (204
mg) in CHzCl; (5 ml). The title compound was purified by preparative HPLC (method
A).

Yield: 71 mg (TFA salt); MS-ESI: [M+H]" = 700.2; HPLC: R, = 16.12 min (method 2).
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~>9/1 (v/iv) as the eluent. Yield: 905 ng. (b).
N-{1-Acetyl-2,2,4-trinmethyl-4-[4-(2-norpholin-4-yl-eth

wo@zonopdtenyl -1, 2, 3,4- 25 PCT/EP2003/051024

t et rahydr o- aui nol i n-6-yl) -3, 5-di brono- benzamn de
According to general procedure C, the conpound
described in exanple 31la (157 ng) was acylated with
3, 5-di bronbenzoic acid (150 ng), DI PEA (313 0) and
HATU (204 ng) in CHRC12 (5 m). The title compound
was purified by preparative HPLC (nmethod A). 30
Yield: 71 ng (TFA salt); MS-ESI: [MH + = 700. 2; HPLC
Rt = 16.12 nmin (nmethod ¥- WO 2004/ 056779
PCT/ EP2003/ 051024 - 37 Exanple 32 N {

Exainphcsetyl 2,2,4-trimethyl -4-[4-(2-norphol i n-4-yl - et hox

% BRbir I}
A %HPX [&ﬁ% g nsrgggg¥ocedure C

THe cotrpotn exanpl e 3la (150 ng) 5 was
AccBiaihb 3 Shle @&e&uﬂ% ﬁl@%@ﬁﬁ%ﬂd&s&%&jdé Bla(@k(’f’ﬁ?ﬁ](wg

R g Ngﬁ%&@%@) BTt ot g

in Cipp(ly (6.ml) @he Hlp qompppung Fjas purifigthygmeparafikg HPLC Goetid A,

vl 8 (5165 MBS bl 0 s REPERfinttaliod 22 ox
y)-phenyl]-1,2,3.4- 10
Exampler38hydr o- qui nol i n- 6-yfl - 3, 5-di et hyl - benzami de

N-{RACANS N RIGENES Bl QL. &n 615 9HRAUNd
e L e o,
Acc\;\Hgﬁy to §cABA 5150 edlﬁIQ Cctdg rggltg pokudd %émblzd mT&Smﬁlb 8 iﬁ(Z@@H@P und
wes 2 it s Sy BEPRE B tftp e by o Sha ity

(2601pg)in GR:Cle (1.2 18)p The Hﬂe( ?Péﬁ’ﬁ‘ﬁ’é wap purifieg yrepargiiveNPLC
(methodrapt vl - 2, 2, 4 trlmathyl 4-[4-(2-nor phol i n-4-yl - et hoxy

henvl 1- 1
Yle%i T2 S %&m Mﬁ B BAHI =574 A1RLG By o1& miafmeiod 20
2). According to general procedure C, the conpound
descri bed in exanple 31la (200 np)

Example 34

N-{1-Acetyl-2 2 4-trimethyl-4-[4-(2-morpholin-4-yl-ethoxy)-phenyl]-1.2.3.4-
tetrahydro-quinolin-6-y1}-2,5-dichloro-benzamide

According to general procedure C, the compound described in example 31a (200 mg)
was acylated with 2,5-dichlorobenzoic acid (131 mg), DIPEA (399 pl) and HATU (260
mg) in CH;CL (7.5 ml). The title compound was purified by preparative HPLC
(method A).

Yield: 130 mg (TFA salt); MS-ESI: [M+H]" = 610.2; HPLC: R; = 11.70 min (method
2).

Example 35
N-
tetrahydro-quinolin-6-yl}-5-methyl-2-nitro-benzamide

According to general procedure C, the compound described in example 31a (157 mg)
was acylated with 5-methyl-2-nitrobenzoic acid (97.3 mg), DIPEA (313 pl) and HATU
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was acylated with 2,5-dichl orobenzoic acid (131 ng),
D1PEA (399 0) and HATU (260 ng) in CH2AA 2 (7.5 m).

wab@4p5d77e conpound was purified by preparati VRCHERI003/051024

(method A). Yield: 130 ng (TFA salt); MS-ESI: [MtH + =

610.2; HPLC. Rt = 11.70 min (method 25 2). Exanple 35

N-{

1- Acetyl -2,2,4-trinmethyl-4-[4-(2-norpholin-4-yl -ethoxy

)-phenvl | -1, 2,3,4- tetrahydro-quinolin-6-yl}

-5-nmet hyl - 2-ni tro- benzanm de According to genera

procedure C, the conpound described in exanple 3la

(157 ng) 30 was acyl at3€d wi th 5-net hyl - 2-ni trobenzoic

acid (97.3 ng), D PEA (313 |) and HATU WD 2004/ 056779
(204R63)/iERIN0B © 2l The 1iti3 BonfpdOl wey) purified b2 PRpLrBiveiHPLCThe
mm%&fAe conpound was purified by preparative HPLC

hod A). Yield: 80 ng (TFA salt); MS-ESI: [MH + =

Ylem@mntg,(m&m), -ESI M| mém L HALCOR: 29 95 m@(mnqbbcbz)aa 5

N- {1-Acetyl -

& imet hyl- 4 [ (2- noMhol i n-4-yl - et hoxy) - phen

EHRTE .2, 3 4- thFetrahydro qU|noI|n 6- yI} - benzani de

&.mQﬂH6L &g 3la (157 ng) mas acylated Wi th
ben20|c acid (65 nmg), DI PEA (313 and HATU (204
Accorging itmgen@ﬂzmczdvescrﬂhy conppand ¢eﬁ<}r@e%\rﬁs%ﬂﬂ 3%4é57p‘a$)i fied

was hyy Rl Binzole adilP(63.6 mE), DIREANSB13 ind) axd EIATU @94 mg) {iTFA

ararv [~ 99
CHz? mg %\Ig d’fﬂghﬁ@kc}&ﬂg%d dser%ls guﬂﬁeﬁ%%pAg efﬁl e E@LCBB thod)99 m n

Yield-30mig@F A gl - MS{ESL: (F+HD r=|cﬂ4@|4; HRLL: ;kl %B%Mmeibh@wyl] 1
2.3,4- tetrahydro-quinolin-6-yl}
'4it rt-butyl -benzam de According to general procedure
e conpound descrlbed |n exanple 31a 161 ng) is
A cetd\2 . ] n ‘ ¢ ry] 1.4¢ 99 ) ,
teua@l cﬁ?&&lﬁaﬁ%-m - t@mhthl&_a@%o ng) in CH2CL2 (5 m ).
The title conpound was purified reparatlve HPLC
Accpiding [togenera) proogiiwp §; thg @om@uydrmcrsbﬁ oy exargple g1 (16T MR + =
wasaSfatell wiktPL-for-ttylendoic 881 @9 mgj, DEPED (B22 ul) andEWATH] (@188

mg) in CH:Cl, (5 mi). The title compound was purified by preparative HPLC (method
A).

Yield: 80 mg (TFA salt); MS-ESI: [M+H]* = 598.2; HPLC: R = 15.39 min (method 2).

Example 38

tetrahydro-quinolin-6-y1}-2.3-dichloro-benzamide

According to general procedure C, the compound described in example 31a (161 mg)
was acylated with 2,3-dichlorobenzoic acid (106 mg), DIPEA (322 ul) and HATU (210
mg) in CHzCl, (5 ml). The title compound was purified by preparative HPLC (method
A).

Yield: 113 mg (TFA salt); MS-ESI: [M+H]" = 610.2; HPLC: R; = 11.42 min (method
2).

Example 39

tetrahvdro-quinolin-6-y1}-4-bromo-benzamide
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20 N {1 Acetyl 2 2
4-trimethyl -4-[4-(2-noi ' holin-4-yl-ethoxy)-phenyl]-1 2
W@ 2004/056879 ahydr o=qui nol i n- 6-yl } -2, 3-di chl or o- bRCAEP3008051024
According to general procedure C, the conpound
described in exanple 31la (161 ng) was acylated with
2, 3-di chl or obenzoic acid (106 ng), DI PEA (322 pl) and
HATU (210 ng) in CHRC12 (5 ). The title conmpound
was purified by preparative HPLC (nmethod 25 A).
Yield: 113 mg (TFA salt); MS-ESI: [MrH + = 610. 2;
HPLC. Rt = 11 42 mn (nmethod 2). Exanple 39 N
{1- Acetyl - -39 -
4-trimet hyI 4 [ 4- (2-nor phol i n-4-yl - et hoxy
Accerpiing mygeherd], pRocddude C3ille compound described in example 31a (260 mg)
was fag}lz{te?ﬂ%ﬂ{ £RkiobRkbiD a&d n@m@m& (SENER BROBA YO (338

56779 EP2003 051
%c%(@ ggdﬁtée FogP ‘fnﬁ a%undﬁg%"égrg%scrl gﬁgb:@%e exanpl e
A) 31a (260 rTg) was acyl at ed W|th 4- br omobenzoi c aci d
Cl2
oSt S SR R e T e e
- HPLC (nmethod A). 5 Y| eld: 127 ng (TFA salt); MS-ESI:
[ MFH + = 620.2; HPLC. Rt = 12.24 min (method 2).

ideoxy - 3- met hyl - benzami de

A cord N n raI dure
NI °°§§Lg%§ i g&maﬂo IEAE tabilfe SHORR |
was goylaedwitky 4@%@@1@?@@6@%}%@ 0g), RIFE rﬁﬁlﬂa&) pah7 1)
HAHNB38 hﬁg]ihh CBaQ, (YiDi TheCHRGDHpoImdnday puiilivd Hyi dréparative
HPL@(HR&H&‘ was purified by preparative HPLC (nethod A).
Yi el d: 1?5 ng (TFA salt) MB-ESI: [ M+H] + = 586. 2;
YielHPISEmgRITF A salﬂ), MS- Eﬁlr[M\%tﬁésﬁz IBL2Y) R: =Ek1a49phle (mathod. f
2). 1-Acetyl -2 2 4-trinmethy-4-[4-(2-norpholin-4-yl-ethoxy
-phenyll-l 2,3,4- tetrahydro-quinolin

I I - 4-di net hyl am no- benzam de
Examp

tetrahvdro-quinolin-6-v1}-4-dimethylamino-benzamide

According to general procedure C, the compound described in example 31a (260 mg)
was acylated with 4-dimethylaminobenzoic acid (147 mg), DIPEA (517 ul) and HATU
(338 mg) in CH>Cl; (5 ml). The title compound was purified by preparative HPLC
(method A).

Yield: 95 mg (TFA salt); MS-ESI: [M+H]" = 585.2; HPLC: R, = 9.53 min (method 2).

Example 42

tetrahydro-quinolin-6-y1}-3-trifluoromethyl-benzamide

To a solution of the compound described in example 31a (260 mg) and pyridine (500
ul) in toluene (4.5 ml) was added 3-(trifluoromethyl)benzoyl chloride (185 mg). Ethyl
acetate (15 ml) and water (15 ml) were added. The organic layer was separated and
washed with water (15 ml), dried and concentrated in vacuo. The title compound was
purified by preparative HPLC (method A).
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According to general procedure C, the conpound
described in exanple 3la (260 ng) 20 was acyl ated

waowaoh/og7dd et hyl am nobenzoi ¢ acid (147 ng), D REHEPHEV051024

) and HATU (338 ng) in CH2C12 (5 ml). The title
conmpound was purified by preparative HPLC (nethod A).
Yield: 95 ng (TFA salt); MS-ESI: [M-H + = 585.2; HPLC
Rt =9.53 min (nethod 2). Exanple 42 25 N f
1-Acetyl-2 2 4-trineth

LI 2- nor phol i n- 4-yl - et hoxXZphenyl -1, 2, 3, 4

i gk&ydro-qui nolin-6-yl)-3-trifluorgngthyl -benzam de

To a solution of the cofhound described in exanple 3la
(260 ng) and pyridine (500 I) in toluene (4.5 M) was

YieHd28dnS(TFArsal), MS-RSTeMmI]) H6hELHPLENROF 13128 hibHethng .

2). Ethyl acetate (15 m) and water (15 nl) were added.
The organic | ayer was separated and 30 washed with
water (15 m), dried and concentrated in vacuo. The

Exalﬂ}l’(l‘}‘@ conpound was pur| fied by pr epar ative HPLC

) C Jihds

e M5 ESI [ MiH + = 610. 2;

nethod 2). Exanple 43 N {

To b sohttioh wf ﬂlﬁp&nﬁbuhd devaritay n ekathglle 6 Br (@60 pbpdnidpyddind (560 hoxy
ul) dn-tRBEBYA.5 miylw addedi 3- nritrobenzo 1 chloride (165 mg). Eth l acetate (15

ui nol J nitro-
o o5 v *yﬁg S VR Ul e e bR Sl i (260
watpirf}S Ehe deisdrang |cm.ce n rgepo. he tige qempoupdwes prrifiediay
prefacdedHl-Giintetlobanzoyl chl oride (165 ng). Ethyl acetate
(15 mM) and water (15 m) were added. The organic
| ayer was separated and washed with water (15 m),

r CRIRLEGL A_ hg 1 d
R A
D Vield: 167 ng (TFA salt); M5-ESI: [M+H]+ = 587. 4;

HPLC. Rt = 10.28 min (nethod 2). Exanple 44 is
Exa@]iﬁ}ﬂSH in vitro bioactivity FSH activity of conpounds

CH@%% gt Xo, |n Chi nese Hanster Ovary (CHO cells
i ®cted with the human FSH receptor and

FSH &kiie Fc68pREdW b tefte £ M IRide RIPLREY OFary (CHO) cells stably

transfected with the human FSH receptor and cotransfected with a cAMP responsive

element (CRE) / promotor directing the expression of a firefly luciferase reporter gene.
Binding of ligand to the Gs-coupled FSH receptor will result in an increase of cCAMP,
which in turn will induce an increased transactivation of the luciferase reporter
construct. To test antagonistic properties recombinant FSH in a concentration that
induces approximately 80% of the maximal stimulation of cAMP accumulation in the
absence of test compound was added (rec-hFSH; 10 mU/ml). The luciferase signal was
quantified using a luminescence counter. For test compounds, ECsy values
(concentration of test compound causing half-maximal (50 %) stimulation or reduction)
were calculated. For that purpose the software program GraphPad PRISM, version 3.0
(GraphPad software Inc., San Diego) was used.

Compounds of all examples exhibited an ECso (ICsp) value of less than 10 M in either
an agonistic or an antagonistic assay set-up or both. The compounds of examples 3, 4,
7,10-13, 16, 36, 37, 39, 41 and 42 showed an ECsq (ICsg) of less than 107 M in at least
one of the assays.



10

15

20

25

W@ 200dls67@ - coupl ed FSH receptor will result i nP@MEP2003/051024

el ement (CRE) | pronotor directing the expression of a
firefly luciferase reporter gene. Binding of |igand

i ncrease of cAMP, 20 which in turn will induce an

i ncreased transactivation of the |uciferase reporter
construct. To test antagonistic properties reconbi nant
FSH in a concentration that induces approximately 80%
of the maxi mal stinulation of cAVP accunul ation in the
absence of test conpound was added (rec-hFSH, 10
mJ m ). The luciferase signal was quantified using a

| um nescence counter. -Fdr- t est conpounds, EC50 val ues
25 (concentration of test conpound causing

hal f-maxi mal (50 9% stinulation or reduction) were

Clag@ cul at ed. For that purpose the software program

1.

GraphPad PRISM version 3.0 (G aphPad software Inc.,
SaRethRE6inoAS: difiefive contliogiodomafla Bl | exanpl es

exhi bited an EC50 (1C50) value of |less than 10-5 Min
ei ther an agonistic Qtrs®an antagoni stic assay set-up
or both. The compound§ of exanples 3, 4, 30

7, 10- 13, 16, 36, 37, 39, gI>and 42 showed an EC50 (I C50) of
| ess than 10-7 M n at_Least one of the assays. WO
2004/ 056779 PCTHEPZOO 051024 -41 Cdains 1. A

t et r ahydr oqfi* N vative according to Fornmula 1,
0. RBH RAYyBR2 PRI o~ Fornula | 5 or a
pharmaceutical ly acce afii'e salt thereof, wherein R
and R2 are H M: R

(2-6C) heterocycl oal kyl (1-4C) al kyI

(2-5C) heteroaryl (I -4C)al kyl, )(Pa (11 4C) al kyl ,
(1-4C) (di)al kyl am nocar bonyl am no % al kyl, (2-

66 A aﬁﬁé&@ﬂﬁéhl@adc&ﬂaﬂa sdnanydofimibeein?- 4C) al kyl

R51 4 or R5-carbonyl (1- 10 4Qalkyl; R4 is

(R 3'&5 e%%lf‘ry]‘ﬁ?y (60) aryl, (3-8C) cycl oal kyl ,

( %@@Mmfeﬁmymaﬁal(k ¢C)atky), (215C)heteroaryl(l -4C)alky),
(6C)aryl(1-4C)alkyl, (1-4C)(di)alkylaminocarbonylamino(2-4C)alkyl, 2-
6C)heterocycloalkylcarbonylamino(2-4C)alkyl, R*-(2-4C)alkyl or R’-carbonyl(1-
4C)alkyl;

R* is (2-5C)heteroaryl, (6C)aryl, (3-8C)cycloalkyl, (2-6C)heterocycloalkyl or (1-
6C)alkyl

R’ is (di)(1-4C)alkylamino, (1-4C)alkoxy, amino, hydroxy, (6C)arylamino,
(di)(3-4C)alkenylamino, (2-5C)heteroaryl( 1-4C)alkylamino, (6C)aryl(1-
4C)alkylamino, (di){(1-4C)alkoxy(2-4C)alkyljamino, (di)(1 -4C)alkylamino(2-
4C)alkylJamino, (di)[amino(2-4C)alkylJamino or (di)[hydroxy(2-
4C)alkyl]amino.

The derivative according to claim 1 wherein R? is (2-6C)heterocycloalkyl(1-
4C)alkyl, (2-5C)heteroaryl(1-4C)alkyl, (2-6C)heterocycloalkylcarbonylamino(2-
4C)alkyl, R®-(2-4C)alkyl or R*-carbonyl(1-4C)alky!l.

The derivative according to claims 1 or 2 wherein R? is (di)(1-4C)alkylamino,
amino, (di)(3-4C)alkenylamino, (2-5C)heteroaryl(1-4C)alkylamino or
(6C)aryl(1-4C)alkylamino

The derivative according to claims 1-3 wherein R’ is (di)(1-4C)alkylamino or

amino.
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6C)alkyl R5 is (di)(I-4C)al kylam no, (1-4C)alkoxy,
am no, hydroxy, (6C)arylam no,

W@ 2oy 3H749C) al kenyl am no, PCT/EP2003/051024

10.

(2-5C) heteroaryl (1-4C) al kyl am no, (6C)aryl (1 15

4C) al kyl am no, (di)[(1-4C)al koxy(2-4C)al kyl ]am no,
(di)[(1-40 al kyl am no(2- 4C)al kyl ] am no,

(di)[am no(2-4C)al kyl Jam no or (di)[hydroxy(2-

4C) al kyl Jam no. 2. The derivative according to claim1
wherein R3 is (2-6C)heter ocycl oal kyl (I - 4C) al kyl ,

(2-5C) heteroaryl (1-4C)

(2-6C) heter ocycl oal kyl car bonyl am no(2- 20 4C) al kyl,

5. Qdpe G iR dininRin dt beonaend T G4 R | ¢

6. (dhé {etivalivy adchnding g ¢idims lémha@mK‘ah(ﬁC)afynC) al kenyl am no,

P2 En halibs ot Fe R ootk ooy *3)
\/\Hé)aéth R heter¢atij it AC) il at RyCei@aiylor 25 anmino. WO
200 ‘ngn%@elﬁé’m E’ﬁﬁ/ ?:E&%&%H%Qﬁé‘m g&oénnome?deﬁ%ﬂvél@f ive

accor al ns ereln
mcanevamw haand@maq@na@bnswbw@mm%r d| ng to clains
1-7he ¥RGH Bbflikfind éencﬁ{;).- 8f dldims 7.7 forR& lﬂafefayﬁt ive

accordlngto clains 1-6 wherein S
( Vot ot ORI Y SepseF chis 17 ora
(ghﬁ@daeﬁcmnmeqpta()&«sda)rablkaté theeofRorthcdnahtaatdeylfa 5 8. A

phar.mace |t|on conprising the

§¥?ﬁﬂVﬁF%ﬁﬁﬁwg”F 8%r|vat|ve of any one of clains
1 7 and pharmaceutically suitable auxiliaries. 9. The
t et rahydroqui nol i ne derivative of clainms 1-7 for use
in therapy. 10. Use of the tetrahydroquinoline
derivative of any one of clains 1-7 or a
pharmaceutically acceptable salt or solvate thereof
for the manufacture of a 10 nedi canent for fertility
regul ati on.




